Heavy  Roof  Built  Over  Steel  Mill  by  Rolling  Method 

Remarkable  results  are  being  achieved  by  work  now  is  being  applied  successfully.  The  side  columns 
in  progress  at  the  Crucible  Steel  Company’s  Harri-  and  crane  girders  of  the  building  are  set  and  then 
son,  N.  J.,  plant.  To  erect  a  new  long-span  building  utilized  as  track,  on  which  groups  '  f  four  trusses, 
over  and  around  a  steel  mill  without  interrupting  its  weighing  800  tons,  are  rolled  to  place  over  the 
operation,  a  method  adapted  from  bridge  practice  structure  below. 

Also  in  this  issue: 

New  Illinois  Designs  for  Rigid  Pavements,  by  Clifford  Older 
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**Delco**  Drafting  Room 

The  Dayton  Engineering  Laboratories  Co.,  and  The  National  Cash  Register  Co.  use  over  150  Drafting  Machines. 


The  Universal  Drafting  Machine  Places 
Drafting  on  a  Modern  Basis 

When  tiwc  presses  it  proves  its  greatest  worth.  It  is  a  re¬ 
markable  aid  to  clearness  of  thought,  accuracy  and  rapidity 
of  expression.  It  increases  a  draftsman’s  efficiency  as  much 
as  50^ — frequently  saving  its  cost  on  a  s'nisle  job. 

It  is  a  machine  of  extreme  accuracy,  easy  sensitive  mcition 
and  great  rigidity.  It  is  practically  troubleproof. 

Ask  us  about  the  Universal  Civil  Engineer’s  or  Transit 
Protractor  Drafting  Machine.  It  will  aid  you  greatly  in  the 
rapid  and  accurate  plotting  of  your  surveys. 


Write  for  catalog  giving  detailed  information 

Univers2J  Drafting  Machine  Company 

Cleveland,  Ohio 
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McGraw-HlU  Company,  Inc. — James  II.  McGraw,  President 
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('alching  Up  With 

Deferred  Maintenance 

During  the  war  maintenance  was  quite  generally 
deferred  in  every  branch  of  activity,  including  not 
merely  the  industries  and  the  railroads  but  our  homes 
a.s  well.  If  the  views  commonly  entertained  in  the  busi¬ 
ness  world  are  correct,  the  time  is  not  far  distant  when 
we  shall  face  a  labor  shortage.  With  the  tide  of  emi¬ 
gration  that  is  expected  to  set  outward  when  peace  is 
concluded,  and  with  the  reawakening  of  business,  it 
would  not  be  surprising  to  find  this  shortage  as  early  as 
next  autumn.  Now,  however,  there  is  an  oversupply  of 
men.  Of  that  we  have  testimony  from  the  industries  as 
well  as  from  the  Government.  This,  then,  is  the  time 
for  catching  up  on  our  deferred  maintenance.  Prices 
are  high,  without  a  doubt,  but  there  is  general  agree¬ 
ment  that  marked  retrogression  is  not  to  be  expected. 
Moreover,  the  damage  done  by  lack  of  maintenance  pro¬ 
ceeds  in  a  ratio  that  is  geometrical  rather  than  arithme¬ 
tical.  In  other  words,  maintenance  that  is  kept  up  from 
time  to  time  proves  less  expensive  than  when  it  accumu¬ 
lates.  While,  therefore,  the  cost  of  catching  up  on  our 
maintenance  now  is  much  above  what  it  would  have  been 
if  done  when  first  required,  it  is  less  now  than  it  will 
be  at  a  subsequent  time.  The  crucial  factor,  too,  is 
men,  and  they  are  available  now. 

Departing  from 
Beaten  Paths 

AS  IN  every  art  there  are  problems  and  expedients 
that  go  beyond  the  scope  of  the  instruction  books, 
.so  in  engineering  by  no  means  all  planning  and  building 
follow  the  methods  taught  as  standard.  Even  in  struc¬ 
tural  practice,  which  on  account  of  its  precision  and  elab¬ 
orate  literature  might  appear  to  be  an  exception,  this 
truth  holds.  It  is  demonstrated  in  a  picturesque  way 
by  a  piece  of  bridge  reinforcement  described  on  another 
page  of  this  issue.  A  fundamental  principle  requires 
the  members  of  articulated  structures  to  meet  centrally ; 
yet  in  the  present  case  gross  and  deliberate  violation  of 
this  principle  was  found  to  be  good  engineering.  A  ten¬ 
sion  chord  that  should  be  straight  or  smoothly  polygonal 
was  arranged  in  zigzagged  alignment  in  order  to  satisfy 
most  effectively  the  special  stress  requirements  of  the 
case.  Obviously,  the  engineer’s  skill  and  resource  are 
put  to  a  very  different  test  when  he  creates  such  a  prece¬ 
dent-ignoring  construction  than  when  he  applies  normal 
methods,  no  matter  how  precisely  or  how  efficiently.  And 
it  may  fairly  be  said  that  a  command  of  standard  meth¬ 
ods  alone,  without  the  ability  to  strike  out  a  new  path 
when  occasion  demands,  is  but  high-grade  mediocrity. 
Where,  however,  is  the  student  of  engineering  to  acquire 
the  necessary  boldness  and  constructive  power  of 
thought?  Do  the  methods  of  teaching  bring  it  into 


being  and  develop  it?  Progressive  educators,  we  be¬ 
lieve,  are  keenly  mindful  of  this  desideratum  and  en¬ 
deavor  to  provide  for  it.  But  unquestionably  the  study 
of  original  work  on  the  part  of  others,  as  described  in 
current  literature,  will  prove  a  powerful  aid. 

Two  Elements 
of  Originality 

IN  THE  remarkable  roof-erection  work  described  in 
this  issue,  two  particular  elements  of  originality  are 
brought  into  view.  One  of  the.se  lies  in  the  fact  that  the 
general  method  was  borrowed  from  bridge  practice. 
Moat  minds  tend  to  erect  fixed  partitions  between  differ¬ 
ent  fields  of  activity,  preventing  them  from  seeing  simi¬ 
larities  and  analogies ;  yet  those  who  are  readiest  to  .see 
analogies  will  surely  be  most  fertile  in  original  expedi¬ 
ents.  No  doubt,  it  is  proper  to  make  separate  mental 
pockets  for  building  erection,  bridge  erection,  and  ship 
erection;  there  are  essential  differences  between  the.se 
subjects,  to  ignore  which  would  breed  confusion  of 
thought.  But  the  man  who,  while  appreciating  these 
differences,  is  able  to  borrow  wisely  from  the  one  sub¬ 
ject  in  order  to  benefit  another  is  the  successful  origina¬ 
tor.  Developing  their  working  method  by  this  very' 
procedure,  the  erectors  of  the  Crucible  Steel  building 
have  done — or  rather,  are  doing,  for  the  work  is  still 
in  progress  as  we  write — a  remarkably  successful  piece 
of  work.  Yet  their  method  is  exceedingly  simple,  espec¬ 
ially  so  when  it  is  considered  that  the  problem  was  set 
by  unusually  severe  demands  on  the  part  of  the  own¬ 
ers.  This  leads  up  to  the  second  element  of  originality 
which  the  present  case  brings  out:  No  matter  how  well 
the  methods  of  doing  a  thing  are  standardized,  the  spur 
of  an  abnormal  demand  sets  the  mind  to  work  finding 
other  ways  of  doing  it.  Necessity  is  the  mother,  etc. 

Eliminating  the  Side 

Ditch  from  the  Highway 

IT  IS  generally  admitted,  as  contended  in  an  article  by 
W.  P.  Blair  on  p.  914,  that  the  highway  side  ditch 
is  a  nuisance.  Evidently,  a  comprehensive  system  such 
as  that  advocated  by  Mr.  Blair  would  no  doubt  satis¬ 
factorily  take  the  place  of  the  ditch  and  solve  the  drain¬ 
age  problem  in  many  soils  and  under  many  conditions. 
But  a-large  number  of  engineers  still  regard  a  clean  ditch 
as  the  surest  and  quickest  way  of  removing  water  from 
the  highway.  It  has  the  advantage,  at  least,  of  being 
open  to  insiiection.  Indeed,  the  problem  of  inaccessi¬ 
bility  is  one  of  the  chief  arguments  used  against 
tile  by  those  who  do  not  favor  underdrainage.  How  to 
keep  the  tile  from  filling  up  with  roots,  and  how  to  ar¬ 
range  them  to  drain  subsoils  which  are  practically 
waterproof,  such  as  clay,  appear  to  some  engineers  to  be 
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unsolvable  problems.  If  with  impervious  soil  conditions 
the  system  proposed  will  not  function,  it  would  be  well 
to  consider  the  plan  of  covering  the  entire  subgrade  with 
a  3-  to  4-in.  blanket  of  gravel  or  crushed  stone.  This 
would  carry  the  water  to  the  longitudinal  drain  and 
would  make  unnecessary  the  lateral  tiling  and  the  con¬ 
sequent  trenching  of  the  subgrade,  always  an  undesir¬ 
able  procedure.  Obviously,  such  a  design  is  expensive, 
but,  with  the  high  cost  of  permanent  pavements,  would 
not  the  additional  expenditure  be  a  profitable  invest¬ 
ment?  The  growing  importance  of  better  drainage,  on 
account  of  the  increased  first  cost  of  road  surfacings, 
will  warrant  the  engineer  in  giving  to  this  problem, 
upon  which  the  permanence  of  the  improvement  most 
largely  depends,  his  best  attention. 

Army’s  Own  Construction 
Is  Not  Public  Works 

NCLUDING  the  Construction  Division  of  the  Army 
in  the  proposed  Department  of  Public  Works  was  ap¬ 
parently  inconsistent  on  the  part  of  the  engineering 
.societies’  conference  held  in  Chicago  last  week.  It  may 
prove  to  be  injudicious.  The  second  paragraph  of  the 
code  of  principles  set  forth  by  the  conference  stated  that 
the  Department  of  Public  Works  should  “comprise  those 
works  which  are  built  and  operated  for  the  use  of  the 
public.”  This  distinctly  eliminates  the  Construction 
Division,  which  is  a  war  creation  charged  solely  with 
the  construction,  maintenance  and  operation  of  struc¬ 
tures  in  this  country  used  by  the  Army  itself.  Although 
the  war  emergency  forced  this  division  into  most  elabo¬ 
rate  projects  and  provided  it  with  an  admirable  person¬ 
nel,  its  essential  purpose  is  the  same  as  was  that  of  the 
peace-time  construction  branch  of  the  Quartermaster 
('orps.  So  far  as  the  Public  Works  Department  is  con¬ 
cerned,  it  differs  in  no  way  from  the  Bureau  of  Yards 
and  Docks  of  the  Navy,  which  was  apparently  not  even 
considered  as  a  possibility  in  such  a  department.  Such 
a  distinction  will  only  give  a  weapon  to  opponents  of 
the  proposed  department.  The  defense  of  the  inclusion 
seems  to  be  that  the  great  warehouses  and  port  terminals 
are  foreign  to  the  field  of  the  Army  engineer.  That  is 
true,  but  that  which  we  propose  to  create  is  a  peace-time 
organization.  In  time  of  war  the  War  Department 
might  call  on  it  to  aid  in  building  construction,  but  to 
take  out  of  the  Army  the  doing  of  its  normal  building 
work  not  only  violates  the  principle  that  only  work  for 
the  use  of  the  public  is  to  be  included  in  the  proposed 
department,  but  opens  the  proposed  bill  to  unnecessary 
attack. 

Educating  the  Public 

On  Engineering  Matters 

ISTRIBUTION  of  technical  information  for  the  in¬ 
struction  of  the  public  is  a  useful  activity  of  the  en¬ 
gineering  department  of  the  Kansas  State  Agricultural 
College.  Technical  articles  are  prepared  on  subjects  of 
local  interest,  such  as  irrigation  and  drainage,  in  lan¬ 
guage  easily  comprehended,  and  are  sent  on  request  to 
the  local  press  and  to  farm  journals.  This  development 
of  the  college-extension  system  may  be  classed  with  the 
well  known  short  courses  in  highway  and  drainage  work, 
in  their  influence  on  the  community.  The  press  is  merely 
a  different  vehicle.  By  its  means,  information  nay  be 
.supplied  on  matters  of  local  interest,  such  as  good  roads, 
land  reclamation,  street  paving  or  the  water-supply  and 
^pwerage  facilities  of  small  towns.  Articles  of  that  sort 
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do  not  displace  the  engineer.  Rather,  they  educatr  ;l,e 
public  concerning  the  purpose  and  importance  of  M.e 
engineer’s  work  and  its  bearing  on  the  welfare  of  he 
community.  While  many  universities  have  publii.tv 
agencies,  in  most  ca.s«8-ffte.bulletins  and  news  sheet.s  in- 
form  the  public  about  the  ^^rk  and  activities  of  the  in¬ 
stitution.  The  Kan.sas  idea  differs  in  supplying  ihe 
public  with  data  about  engineering  matters  in  whicii  it 
is  directly  interested. 

Appreciation  of  the 

Place  of  the  Local  Society 

EN  years  ago  the  local  engineering  society  was 
scarcely  a  factor  in  the  organization  of  the  profes¬ 
sion;  five  years  ago  it  was  just  beginning  to  function 
well.  Today  it  is  one  of  the  chief  elements  of  strength 
in  professional  organization.  The  national  societies  as 
such  have  recognized  this,  through  their  support  of  the 
local-section  movement,  but  it  has  remained  for  the 
secretary  of  the  American  Society  of  Mechanical  Engi¬ 
neers  to  go  full  length  in  support  of  the  local  societies. 
In  the  March  Journal  of  the  society  Mr.  Rice  says- 
“I  am  unreservedly  for  developing  and  supporting  the 
local  society  first  of  all.  After  one  has  done  his  full 
duty  locally  then  he  may  join  that  national  society 
which  best  serves  his  specialty.”  That  is  good  doctrine. 
The  profession  will  become  strong  nationally  by  becom¬ 
ing  strong  locally. 

Latin  and  Greek  for  the  Engineer 

EAN  Cooley’s  views  on  the  place  of  Latin  and  Greek 
in  the  training  of  the  engineer,  reported  elsewhere 
in  this  issue,  will  come,  we  are  sure,  as  a  surprise  to 
most  members  of  the  profession.  Engineering,  as  it  is 
taught  today,  has  little  or  no  relation  to  the  world  that 
preceded  the  eighteenth  century.  If  there  is  no  sym¬ 
pathy  with  the  Elizabethan  period,  why  should  there  be 
any  thought  in  the  minds  of  the  men  of  science  for  a 
world  that  seems  hopelessly  ancient?  All  the  more  rea¬ 
son,  therefore,  for  the  shock  that  will  come  to  engineers 
when  it  is  proposed  that  Latin  and  Greek  be  part  of  the 
pre-engineering  curriculum. 

Dean  Cooley  sees  the  need  for  men  broadly  educated, 
and,  seeing  that,  he  takes  the  very  logical  position  of 
pleading  for  a  type  of  education  that  confessedly  turns 
out  broad  men.  He  does  not  contend  that  purely  scien¬ 
tific  education  cannot  produce  breadth.  We  take  it, 
however,  that  he  feels  very  decidedly  that  such  educa¬ 
tion  has  not  produced  breadth.  We  should  like  to  see  the 
proponents  of  a  purely  scientific  education  cross  swords 
with  Dean  Cooley  on  this  matter.  It  would  tend,  at  the 
very  least,  to  bring  home  to  us  some  of  the  fundamentals 
of  education. 

For  our  own  part,  we  must  confess  that  we  have  seen 
more  breadth  come  out  of  the  colleges  of  literature  and 
arts  than  out  of  the  engineering  schools,  and  we  have 
hoped  that  in  the  development  of  our  engineering  col¬ 
leges  such  methods  or  such  thoroughness  might  be  in¬ 
troduced  that  would  produce  the  desired  result  in 
breadth  and  culture.  So  far,  however,  the  literary 
schools  have  the  better  of  the  argument.  Obviou.sly,  the 
problem  is  a  complicated  one,  and  the  length  of  time 
available  for  education  must  be  considered. 

Dean  Cooley  has  thrown  down  a  gage  which,  if  taken 
up,  should  produce  a  valuable  as  well  as  interesting  di? 
cussion. 
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Uniform  Slab  Strength  for  Heavy- 
Traffic  Roads 

ITH  the  tendency  toward  heavy,  concentrated 
loads  in  highway  transportation,  the  problem  of 
design  has  ceased  to  be  limited  to  the  questions  of 
smoothness  of  surfacing  and  of  enough  mass  to  resist 
wear  for  a  reasonable  length  of  time.  Sufficient  load- 
bearing  and  beam  strength  to  resist  immediate  destruc¬ 
tion  is  now  essential.  The  desirability  of  determining 
the  maximum  loads  to  be  expected,  in  order  to  design  all 
types  of  road  subject  thereto  for  equal  strength,  can 
hardly  be  questioned.  This  principle  has  been  recognized 
in  drafting  the  new  specifications  for  main  highways  in 
Illinois,  as  discussed  by  Clifford  Older,  chief  state  high¬ 
way  engineer,  on  p.  905.  A  standard  concrete  road  has 
been  designed,  and  all  other  t>T)es  have  been  propor¬ 
tioned  to  have  the  same  beam  strength. 

While  most  engineers  will  indorse  the  principle,  there 
is  likely  to  be  disagreement  as  to  the  correctness  of  the 
assumptions  made  in  arriving  at  designs  of  other  types 
to  approximate  the  concrete  standard.  The  changes  in 
many,  if  not  most,  of  the  pavements  are  radical,  raising 
materially  the  relative  cost  of  some  types  with  respect 
to  others.  Questions  are  bound  to  arise:  Have  proper 
values  been  assigned  to  the  components  of  combination 
slabs?  Has  sufficient  allowance  been  made  for  the  cush¬ 
ioning  effect  of  certain  surfacings?  Why  are  such  revo¬ 
lutionary  changes  necessary  in  pavements  which  have 
given  satisfactory  service  on  heavy-traffic  city  pave¬ 
ments  heretofore?  Frank  discussion  of  these  and  allied 
questions  should  bring  out  points  of  view  and  data,  based 
on  experience,  which  should  be  of  material  assistance  to 
highway  engineers.  We  are  certain  that  Mr.  Older  will 
welcome  discussion  on  the  technical  merits  of  his  method 
of  procedure. 

We  shall  without  doubt  all  agree  on  one  conclusion,  as 
the  result  of  the  discussion:  That  there  is  sad  lack  of 
data  on  the  beam  or  slab  strength  of  different  types  of 
pavement.  One  other  factor  has  been  repeatedly  stated 
—the  lack  of  agreement  as  to  assumed  conditions  of  sup¬ 
port  which  should  be  accepted  as  standard  in  investigat¬ 
ing  the  load-carrying  strength  of  a  pavement  slab. 

Manifestly,  we  have  been  injected  into  a  new’  set  of 
problems  by  the  advent  of  heavy  highway  loads.  There 
is  need  for  the  sort  of  inquiries  which  Mr.  Older’s  pro¬ 
cedure  stimulates. 


Advance  in  Subaqueous  Tunneling 

Twenty  years  ago  the  construction  of  a  soft-ground 
tunnel  under  a  river  ranked  among  the  most  formid¬ 
able  and  hazardous  tasks  of  engineering  construction. 
Interruptions,  delays  and  fatalities  were  normal  accom¬ 
paniments  of  such  enterprises.  The  art  has  advanced 
greatly  within  the  past  generation.  Difficulty  and  haz¬ 
ard  have  been  so  reduced  that  today  a  subaqueous  tunnel 
is  hardly  a  much  more  serious  undertaking  than  any 
open-excavation  contract. 

With  the  completion  of  the  fourth  pair  of  rapid-tran¬ 
sit  tunnels  under  the  East  River  at  Nev/  York — a  fifth 
pair  is  nearing  completion — and  the  opening  to  traffic  of 
the  second  pair,  the  progress  of  the  art  has  recently  re¬ 
ceived  significant  emphasis.  Three  pairs  of  these  tunnels 
have  been  begun  and  completed  within  the  past  five 
.\  ears,  substantially  without  incident ;  high  rates  of  prog¬ 
ress  have  been  attained,  the  finished  structures  are  of 
e>'cellent  character  and  precise  in  grade  and  alignment, 


and  the  casualty  list  has  been  kept  remarkably  low.  Yet 
the  East  River  sub.soil,  comprising  rock,  sand,  gravel  and 
mud,  presents  all  the  classic  complications  of  the  most 
difficult  problems  of  tunneling.  Compared  with  the  tun¬ 
nels  built  a  dozen  years  earlier  from  the  Battery  to 
Joralemon  St.,  the  four  new  pairs,  at  South  Ferry,  Old 
Slip,  14th  St.  and  60th  St.,  have  a  history  of  remark¬ 
ably  greater  success.  Their  completion  marks  the  end 
of  a  long  development  period  of  ca.st-iron-lined  shield 
tunnel  construction. 

Refinements  in  the  application  of  w’ell  known  methods, 
rather  than  the  introduction  of  new'  methods,  are  to  be 
credited  for  this  result.  The  shield-and-compressed-air 
method  has  been  knowm  for  many  decades  past,  and  the 
shields  in  use  today  differ  only  in  minor  constructional 
features  from  those  of  prior  tunneling  operations.  Cast- 
iron  tunnel  lining  and  the  methods  of  putting  it  in  place 
and  making  it  secure  also  contain  nothing  new.  Nor  is 
the  practice  of  dumping  a  temporary  fill  into  the  water 
overlying  the  tunnel  in  any  respect  new.  But  rigid 
control  of  the  work,  and  systematic  care  and  vigilance 
throughout,  in  the  regulation  of  exposure  of  men  to  the 
compressed  air,  as  well  as  in  the  guarding  of  the  face 
and  in  the  grouting,  have  permitted  the  utilization  of 
these  elements  with  increased  efficiency. 

Thus,  it  is  now  recognized  that  the  blanketing  of  the 
river  bottom  with  clay  has  such  an  important  bearing 
on  success  as  to  justify  large  expenditure  for  this  item. 
Formerly,  tunnel  builders  were  inclined  to  economize  in 
the  first  blanketing,  and  they  usually  had  to  reinforce 
and  repair  the  blanket  subsequently,  when  heavy  leaks  or 
blowouts  showed  it  to  be  weak.  The  view  taken  today  is 
that  it  is  cheaper  to  prevent  a  blowout  than  to  plug  it. 
To  adequate  blanketing  alone  may  be  given  much  of  the 
credit  for  reducing  the  tunneling  hazard  as  well  as  for 
making  possible  high  rates  of  advance.  Consistent  care 
in  handling  the  face  work,  however,  and  conscientious 
survey  checking  and  control  of  shield  movement,  are 
other  factors  fully  as  important,  influencing  the  safety 
and  expedition  of  the  work  as  well  as  its  exactness. 

There  is  a  particular  satisfaction  in  contemplating  the 
approximate  perfection  of  tunneling  exhibited  in  the 
East  River  work,  because  it  affords  a  sound  basis  for  the 
development  of  future  possibilities  lying  beyond  the 
range  of  past  experience.  It  is  not  to  be  expected  that 
subaqueous  tunnel  construction  will  forever  be  circum¬ 
scribed  by  present  limits  of  size  and  depth.  Indeed,  the 
project  for  a  road  tunnel  under  the  Hudson  River  may 
carry  the  art  quite  beyond  these  limits  within  very 
few  months,  if  the  project  for  a  tube  of  42-ft.  diam¬ 
eter,  which  General  Gothals  recommended  a  year  ago  is 
adopted  for  execution.  But  ordinarily  progress  is  not 
made  by  such  great  leaps  into  the  unknown ;  it  builds  up 
step  by  step  on  a  foundation  of  well  worked-out  experi¬ 
ence,  constantly  venturing  ahead  but  remaining  always 
within  reach  of  the  accomplished.  In  progress  of  this 
kind  the  East  River  work,  together  with  the  pioneer  en¬ 
gineering  done  in  the  present  Hudson  Tube  tunnels  and 
the  Pennsylvania  tunnels,  will  constitute  the  solid  ground 
of  departure. 

A  record  of  what  was  done  and  learned  in  the  rapid- 
transit  tunneling  still  remains  to  be  written.  In  the 
rush  of  building,  the  engineers  have  not  found  time  to 
note  down  their  experiences  for  the  use  of  posterity.  As 
the  work  approaches  its  final  stages,  however,  we  may- 
hope  that  the  record  will  be  written,  and  made  available, 
in  printed  form,  to  all  engineers. 
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Erecting  Long-Span  Roof  Over  Steel  Mill 
By  Rolling  Trusses  to  Place 

Rebuilding  of  Crucible  Steel  Company  Mill  Involves  Remarkable  Roof  Construction — Erection  Meth«i 


Adapted  from  Bridge  Practice — Trusses  Rolled 

Difficult  requirements  presented  by  the  recon¬ 
struction  of  a  large  rolling-mill  building  at  the 
Crucible  Steel  Co.’s  Harrison,  N.  J.,  plant  are  being 
met  in  highly  successful  manner  by  methods  new  to 
building  erection.  The  well  known  bridge  rolling  pro¬ 
cedure  has  been  adapted  to  the  case,  and  by  its  help 
a  roof  of  unprecedented  proportions  is  being  erected 
over  and  around  the  rolling-mill  unit  of  the  plant  while 
furnaces  and  mills  remain  in  full  operation,  as  indicated 
by  the  view.  Fig.  1. 

Three  old  buildings,  occupying  a  space  about  200  x  380 
ft.,  at  present  contain  the  rolling  mills  and  their  heating 


Along  Craneway  in  Groups  Weighing  800  Ton.s 

longitudinal  trusses;  it  lacks  adequate  crane  facilities 
and  is  not  adapted  to  change  or  regrouping  of  the  fur¬ 
naces  and  mills.  Renewal,  however,  was  complicated 
by  the  necessity  for  maintaining  the  machinery  in  full 
operation.  Every  foot  of  floor  space  is  in  use,  and 
there  was  no  room  for  placing  either  columns  or  false¬ 
work  inside  the  building.  Moreover,  the  plans  for  the 
future  development  of  the  rolling  mill,  as  projected  bv 
William  H.  Taylor,  chief  engineer,  required  that  the  new 
building  be  clear  of  columns,  so  that  it  would  be  possible 
to  rearrange  and  alter  the  equipment  at  all  times  unham¬ 
pered  by  limitations  on  the  use  of  the  floor  space. 


FIG.  1.  SECOND  GROUP  OP  FOUR  TRUSSES  OF  CRUCIBLE 

TO  PLACE— VIEW 

furnaces.  Upon  completion  of  the  new  building  sur¬ 
rounding  them,  a  structure  240  x  390  ft.  having  no 
interior  columns  whatever,  they  will  be  taken  down 
with  the  help  of  the  traveling  cranes  of  the  new  build¬ 
ing.  The  machinery  will  remain  in  service  undisturbed 
throughout  the  work,  and  ultimately  may  ba  rearranged 
in  the  clear  floor  area  as  desired  to  suit  the  improvement 
plans. 

In  the  expansion  of  the  plant  that  has  been  going 
on  for  four  years,  modernization  of  the  rolling-mill 
unit  formed  one  of  the  most  difficult  items.  The  old 
three-bay  building  which  houses  it  (see  sketch  Fig.  2) 
is  low,  dark  and  much  obstructed  by  columns  and  timber 


STEEI.  COMPANY  ROLLING  MILL  RBIADY  TO  BB  ROLLED 
FROM  SOUTHEAST 

Within  the  past  year  a  long-span  roof  of  radically 
novel  structural  arrangement  was  designed  and  built  to 
house  a  new  press  and  forge  shop  at  the  plant.  The 
successful  completion  of  this  structure  was  followed  by 
the  design  of  a  long-span  structure  for  the  rolling  mill, 
this  roof,  now  being  t.»*ected,  contains  the  longest  sim¬ 
ple  trusses  in  any  mill-building  roof  yet  built,  235 
ft.  9  in.  between  centers  of  columns.  The  trusses  carry 
not  only  the  roof  loads  but  also  two  pairs  of  crane¬ 
runway  girders,  which  provide  three  73-ft.  craneway? 
side  by  side,  each  running  the  full  length  of  the  building. 

It  was  impossible  to  put  up  falsework  for  erecting 
these  trusses  in  place,  and  their  size  and  their  great 
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FIG.  3.  UTILIZING  COLUMNS  AND  CRANE  GIRDERS  TO  FORM  ROLLING  TRACK  FOR  TRUSSES 
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plemented  by  additional  girders  (see  sketches  in  Fig.  3) 
borrowed  from  the  interior  runways.  This  ingenious  ex¬ 
pedient  of  using  the  side-wall  columns  and  their  at¬ 
tached  crane  girders,  supplemented  by  other  girders, 
for  track  on  w’hich  to  roll  the  trusses  (see  Fig.  4)  en¬ 
ables  the  work  to  be  done  very  economically  and  simply. 
Design  and  erection  procedure  being  worked  out  in 
clase  cooperation,  it  was  practicable  to  suit  the  unusual 
erection  requirements  at  almost  no  sacrifice  of  extra 
material.  J.  B.  Gemberling,  division  manager  of  erec¬ 
tion,  and  J.  Sherrard,  district  erection  superintendent, 
are  in  charge  of  the  work  for  the  contractor. 

At  the  front  of  the  building,  over  a  low  transverse 
bay,  it  was  possible  to  set  up  timber  horses,  partly 
within  the  building,  to  support  an  erection  platform 
on  an  area  30  ft.  deep  across  the  full  width  of  the  build¬ 
ing.  This  affords  room  for  erecting  two  trusses.  When 
they  are  .swung,  and  the  bracing,  purlins,  crane-runway 
drop  brackets  and  crane  girders  are  in  place,  the  pair 
is  jacked  up  on  four-wheel  trucks  under  the  ends  of  the 
trusses  and  rolled  back.  According  to  the  original  plan 
for  the  work,  this  group  of  two  trusses  was  to  be  moved 
back  to  its  final  place  in  the  roof.  But  it  was  later  de¬ 
cided  that  time  could  be  saved  by  moving  in  groups  of 
four  trusses.  The  pair  is  therefore  rolled  back  only 
30  ft.,  giving  room  for  erecting  a  third  truss  and  its 
panel  of  purlins,  and  again  rolled  back  30  ft.  for  the 
erection  of  the  fourth  truss.  The  group  of  four,  shown 
in  the  view.  Fig.  5.  is  finally  rolled  back  to  its  intended 
position  in  the  building,  this  move  proceeding  in  the 
.same  way  as  the  shorter  move,  but  requiring  special 
rigging  of  the  derrick  hoi.st  lines  to  do  the  hauling. 
When  the  group  of  four  trus.ses  is  landed  it  is  complete 
and  self-contained,  requiring  only  connection  to  the 
columns  and  attachment  of  the  intermediate  crane  gir¬ 
ders  to  their  truss  hangers. 

No  material  could  be  erected  in  the  final  position  of 
the  roof  trus.ses  except  a  few  light  parts  such  as  the 
purlins  of  the  intermediate  panels.  It  was  necessary, 
therefore,  to  design  the  interior  crane-runway  system 
in  such  a  way  that  the  4J-ton  panels  of  girder  between 
successive  groups  of  trusses  would  be  carried  by  these 
groups,  as  they  could  not  be  put  in  place  afterward. 
Reference  to  the  plan  in  Fig.  3  will  show  how  the  design 
meets  this  difficulty.  Except  at  extreme  front  and  rear 
of  the  building,  the  crane  girders  are  made  in  two-panel 
lengths,  60  ft.,  joining  half  way  between  trusses  and  here 
supported  by  hangers  attached  to  longitudinal  trusses 
between  the  transverse  roof  trusses.  The  hangers  oc¬ 
cur  only  in  the  bays  between  the  braced  iiairs  of  roof 
trusses.  This  structural  arrangement  permits  the  rolling 
of  two  panels  of  crane  girder  with  each  pair  of  trusses, 
and  so  avoids  the  difficulty  of  intermediate  girder  panels. 

In  the  erection  of  a  pair  of  roof  trusses  on  the  staging 
on  the  front  of  the  building  the  crane  girders  are  set 
first,  resting  on  cross  sills  of  the  staging  bents.  The 
ends  of  these  girders  project  15  ft.  to  rear  and  front 
of  the  respective  trusses.  The  forward  longitudinal 
truss  is  also  erected,  cantilevering  out  from  the  front 
roof  truss,  and  its  hanger  supports  the  front  ends  of 
the  girders.  The  rear  ends  of  the  girders  are  hung  to 
the  rear  truss  by  rods.  When  the  two-truss  group  is 
swung  and  moved  back,  for  the  erection  of  the  third  and 
fourth  trusses,  the  second  60-ft.  girder  lengths  are  put 
in  place  similarly,  the  hangers  and  longitudinal  trusses 
erected  between  the  pairs  to  support  the  junction  point 


of  the  girders,  and  the  rear  ends  again  supported  by 
temporary'  rods  hung  from  the  rear  truss.  The  rear 
longitudinal  truss  cannot  be  erected  at  this  stage  be¬ 
cause  of  interference  with  the  erection  equipment.  In 
this  condition  the  group  of  four  trusses  is  rolled;  the 
rear  ends  of  the  crane  girders  do  not  receive  their  final 
support  until  the  next  group  is  rolled  forward,  carrying 
the  longitudinal  truss  and  hanger  of  the  intermediate 
panel.  The  purlins  of  this  panel  are  placed  by  a  jinny- 
wink  set  on  the  roof. 

Trucks  and  Rolling  Track — Utilizing  the  outer  crane 
girders  as  part  of  the  track  on  which  to  roll  the  trussc.c 
made  the  equipment  needed  for  the  operation  quite 
simple.  The  view.  Fig.  4,  and  the  drawing.  Fig.  3,  in 
conjunction  explain  the  arrangement. 

For  steady  guiding  it  was  desired  to  use  four-wheel 
trucks  running  on  a  track  of  two  rails  at  each  end  of 
the  trusses.  One  rail  is  laid  on  the  permanent  outer  line 
of  crane  girders,  and  the  other  on  a  temporary’  line  of 
girders  set  37  in.  inside  of  this  and  resting  on  steel 
shelf-beams  and  batter  posts  attached  to  the  main  col¬ 
umns.  The  temporary  line  is  made  up  of  60-ft.  length.' 
of  girder  borrowed  from  the  interior  runways.  The 
batter  posts  are  top-chord  bracing  struts  of  the  roof, 
while  the  shelf-beams  are  extra  material;  the  addition 
of  the  temporary  construction  increases  the  stability  of 
the  side  columns,  reducing  the  chance  of  lateral  sway 
during  the  moving. 

The  permanent  outer  crane  girders,  36  in.  deep,  span 
one  panel,  or  30  ft,  while  the  interior  girders  are  de- 
sigrned  for  the  60-ft.  span  between  hangers  and  there 


FIO.  4.  SIDE  COLUMNS  AND  CRANE  GIRDERS  FOR.MING 
TRACK  FOR  ROLLING  TRUSSES 


others  shouldered  guns — let  us  shoulder  the  Victory  Loan 


Kin,  3.  FOrR-TRKSS  GROITP  ERECTED  AT  SOCTH  END  OF  BFILDING,  ON  FOUR- 
WHEEL,  TRUCKS  READY  FOR  ROUIANG  BACK 

fore  are  made  60  in.  deep.  When  used  as  part  of  the 
rolling  track,  however,  the  60-in.  girders  are  blocked 
up  to  bear  at  the  middle  as  well  as  at  the  end  supports. 

With  a  truck  under  each  end  of  each  truss,  eight 
four-wheel  trucks  support  one  of  the  800-ton  moving 
groups  (comprising  four  trusses  of  about  100  tons 
weight  each,  and  400  tons  of  crane  girders,  purlins  and 
bracing).  Each  truck  carries  a  500-ton  hydraulic  jack 
(it  happened  that  smaller  jacks  were  not  available),  by 
which  the  truss  end  is  raised  3  or  4  in.  from  its  seat  on 
the  top  of  the  main  column  and  blocked  up  at  this  height 
upon  the  truck  sill,  to  free  it  for  moving.  After  the 
move  the  jacks  similarly  lower  the  group  to  a  seat  on 
the  columns  at  its  final  location. 

Moving  the  truss  groups  has  turned  out  to  be  ex¬ 
ceedingly  simple  and  rapid,  with  this  equipment.  The 
hauling  line  at  either  end  of  the  truss  group  is  reeved 
from  the  hoisting  engine  through  a  snatchblock  at  the 
front  end  of  the  building,  thence  back  to  a  two-sheave 
block  at  the  rear  end  and  forward  through  another  two- 
sheave  block  attached  to  the  sill  of  the  second  truck  from 
the  back  of  the  group.  This  gives  a  five-part  tackle. 

The  four  trucks  on  either  side  are  strutted  and  tied  to¬ 
gether  by  timbers  and  tumbuckle  cables,  so  that  the  pull 
of  the  line  distributes  to  the  four  trucks.  The  two  der¬ 
rick  engines  at  the  front  of  the  building  handle  the 
east  and  west  lines,  and  the  operators  are  able  to  keep 
the  two  ends  of  the  group  abreast  without  travel  in¬ 
dicators  or  other  special  devices. 

On  Mar.  25,  when  the  first  group  of  four  trusses  was 
rolled  to  place,  the  move  was  made  in  15  min.  The 
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FIG.  6.  TRACK  AND  DERRICK  LAYOUT 


by  locomotive  cranes  running  on  tracks  along  the  sides 
of  the  building.  To  give  room  for  preparing  the  foun¬ 
dations  and  setting  the  columns,  the  building  wall  was 
replaced  by  a  temporary  shelter  partition  6  ft.  in,  and 
the  old  side  wall  was  tom  out.  In  the  front  bay  of  the 
building,  staging  bents  as  sketched  in  Fig.  7  were 
dropped  through  the  roof  of  the  front  part  of  the  build¬ 
ing  and  capped  with  pairs  of  24-in.  I-beams. 

Caatber  was  provided  for  in  the  trusses  to  the  amount 
of  2i  in.,  of  which  1  in.  was  designed  to  be  permanent 

dead-load  cam¬ 
ber,  to  allow  for 
deflection  under 
^  ^  crane  loads.  The 

w  ;  blocking  wedges 
*  i  indicated  in  Fig. 

i  7  were  set  a 
^  i  trifle  high,  how- 
:  ever,  to  permit 

of  entering  the 
i  middle  section  of 
j  I  the  top  chord 
i  easily,  and  were 

i  '1  then  slacked  off 
f  to  let  the  parts 
i  adjust  t  h  e  m  - 
i  .selves  to  the 
:  natural  camber 
:  I  determined  b  y 

I  I 

1  !  the  shop  fabrica- 

i  i  tion. 

I  i  Returning 
i  :  Crane-Run  way 
i  j  Girders — Wh  e  n 
!  i  a  group  of  trus- 
j  i  ses  has  reached 
i  its  final  position, 

the  track  direct¬ 
ly  under  it  is  no 
longer  needed. 

The  track  gird¬ 
ers  taken  from  the  interior  crane  runways  must  then 
be  moved  to  the  front  of  the  building  for  erection  in  a 
succeeding  truss  group,  since,  as  already  stated,  there  is 
no  opportunity  to  set  them  in  position  from  within. 

In  part,  these  girders  are  dismounted  from  their 
seats,  lowered,  and  removed  from  the  building  by  a  lo¬ 
comotive  crane  running  along  outside  the  building.  On 
the  larger  part  of  the  east  wall  this  is  not  practicable, 
however,  due  to  the  location  of  the  track  and  various  in¬ 
terferences,  and  it  has  been  necessary  to  hang  the  gir¬ 
ders  from  the  roof  trusses  and  telegraph  them  forward, 
a  rather  tedious  process  in  this  instance. 

As  each  length  of  rolling  track  is  removed,  short  ex¬ 
tension  brackets  originally  attached  at  the  rear  of  the 
building  are  bolted  to  the  rear  end  of  the  remaining 
section  of  track.  These  brackets  are  necessary  to  ex¬ 
tend  the  track  beyond  the  columns  at  which  the  rear 
truss  of  the  next  group  will  oe  landed,  since  the  rolling 
truck  has  an  overhang  of  several  feet.  Similar  brackets 
are  in  service  at  the  front  end  of  the  building  for  the 
outer  or  permanent  line  of  girders,  whereas  the  inner 
or  temporary  line  overhangs  forward  a  full  30-ft.  panel,  and  1058  electric  trucks, 
since  it  is  made  up  throughout  of  two-panel  lengths  and  are  operated  in  197  cities- 
the  building  contains  an  odd  number  of  panels  (13).  than  nine  per  city.  The  1 
Reconstructing  Old  Roof  to  Clear  the  New  Work — As  23  cities — an  average  of  4 
will  be  seen  from  the  sketch  drawing.  Fig.  2,  the  new  gasoline  and  37%  electric. 
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FIG.  8.  ENDS  OP  TRUSSES  CARRIED  ON  FOUR-WHEEL 
TRUCKS  FOR  ROLLING 

trusses  foul  the  monitors  of  the  old  roof,  and  the  ea.st- 
erly  hangers  and  crane  girders  cut  into  the  main  trusses 
of  one  bay.  These  conditions  made  a  certain  amount  of 
roof  reconstruction  necessary  before  the  new  work  could 
proceed.  In  the  design  of  the  new  structure  the  height 
was  determined  by  requirements  independent  of  the  old 
building.  The  monitor  interference,  amounting  to  only 
a  foot  or  so,  was  easily  taken  care  of  by  removing  the 
monitor  frames  and  transferring  the  corrugated-iron 
roof  sheeting  of  the  monitors  to  the  main  roof  planes. 

At  the  point  of  interference  between  the  easterly  crane 
girder  hangers  and  the  old  roof  trusses,  however,  other 
procedure  was  necessary.  An  ingenious  reconstruction 
plan  was  adopted,  involving  the  substitution  of  a  hori¬ 
zontal  chord  central  section  of  truss  for  the  peak  of  the 
roof  truss.  The  design  was  such  as  to  permit  carrying 
out  the  reconstruction  operations  without  shoring.  As 
indicated  by  the  broken  lines  in  Fig.  2,  the  new  chord 
and  web  members  inserted  in  the  old  trusses  are  so  lo¬ 
cated  as  to  connect  to  existing  gus.set  plates.  Thus  they 
could  be  attached  before  the  old  trusses  were  disturbed. 
After  they  were  completed,  and  capable  of  taking  the 
load,  the  ridge  members  above  the  new  top  chord  were 
burned  away  and  removed,  and  plank  sheathing  was  laid. 


FIG.  7.  TYPIC.VL  BE.VT  OF  ERECTION 
FALSEWORK 
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Da>‘s  Days  Mos 
248  410 

367  445 


Rich  (i  in.  to  No.  48) 


2,425 


This  teat  made  from  identical  mix  as  above,  eseept 
it  was  mixed  with  troarel,  instead  of  by  kneading 
by  band.  Considerably  mure  wat^  uaed  in 
mixing 


Mediuii 


1,712 


(  50*^  Lean  ( I  in.  to  No. 
\  iOP'c  Rich  (J  in.  to  No 
Lean  (f  in.  to  No.  48) 
Rich  (1  in.  to  No.  48) 


3,980 


2,500 


3.090 


Medium 


400 


4.840 


4,100 

3.540 


Medium 

Medium 


3,080 

2,970 


Rich  (i  in.  to  No.  48) 


Slcgipy 


1,350 


«i  niucn  water  uaen.  neignt  per  cuMC  toot  oi 
ccmcrete  II8J  lb.  used  10  85  sacks  of  cement  per 
yard  of  concrete 


0.8:2.25 


1,815 


2,720 


Ixian  (1  in.  to  No.  48) 


Very  best 


cement  per  cubic  yard  of  concrete 


0.9:2.80 


2.050 


Rieh  (]  in.  to  No.  48) 


1.245 


1.720 


Medium 
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Limestone  Rock  Asphalt  Produces 
Good  Mortar 


Pests  Show  That  It  Has  High  Strength,  Light 
Weight  and  Marked  Impermeability — 
Concrete  Results  Unsatisfactory 


By  James  R.  Nash 

Office  Engineer,  State  Highway  Department.  Austin.  Texa.-< 


Mortar  made  from  a  natural  limestone  rock  as¬ 
phalt  found  in  Texas  is  strong,  light  and  imper¬ 
meable,  according  to  tests  recently  made  in  studying  the 
subject  of  concretes  for  ship  work.  The  same  aggregate 
was  also  used  for  concrete,  but  the  tests  were  not  very 
satisfactory,  due  probably  to  insufficient  mixing  and 
working  of  materials  of  this  nature.  The  tests  were 
made  with  the  idea  of  developing  a  mortar  in  which,  if 
incipient  cracks  should  develop  due  to  stresses  in  the 
.steel,  the  asphalt  in  the  aggregate  would  have  a  tend¬ 
ency  to  repel  water  to  such  an  extent  that  it  would 
prevent  sea  water  reaching  the  steel. 

The  aggregate  used  was  a  limestone  rock  asphalt 
found  in  Texas,  containing  approximately  lO^c  of  as¬ 
phalt,  the  remaining  90%  being  a  comparatively  soft 
limestone.  The  asphalt  is  a  hard,  natural  asphalt  with 
a  high  melting  point  not  unlike  the  Bermudez  natural 
lake  asphalt,  but  a  little  harder  under  ordinary  tem¬ 
peratures.  The  quantity  of  the  asphalt  varies  from  a 
few  per  cent  to  approximately  14%.  The  high  as¬ 
phalt  content  material  is  called  “rich,”  while  that  with 
less  than  6%  is  considered  “lean.”  That  which  con¬ 
tains  about  9  or  10%  asphalt  is  considered  “medium.” 

When  heat  is  applied  to  a  mortar  made  with  this  ag¬ 
gregate  after  it  has  set  and  allowed  to  dry,  the  asphalt 
in  the  stone  contiguous  to  the  surface  of  the  mortar 
becomes  soft  and  is  drawn  to  the  surface.  A  thin  cover¬ 
ing  of  a  hard  asphalt  is  the  result.  It  is  superior  to  a 
paint  coat  of  asphalt  on  the  concrete,  because  the  as¬ 
phalt  is  part  of  the  aggregate  and  has  therefore  a 
much  stronger  adherence,  and  because  the  heating  of 
the  surface  tends  to  melt  the  asphalt  within  the  mortar, 
thereby  filling  up  all  minute  air  or  water  voids  in  the 
mortar. 

A  test  made  on  a  mortar  disk  one  inch  thick  showed  it 
to  be  impermeable  to  water  under  60-lb.  pressure  for  48 
hours.  Three  tests  were  made,  and  the  specimens 
weighed  less  after  the  test  than  before.  The  loss  was 
accounted  for  by  the  evaporation  of  water  from  the 
specimens;  the  latter  were  stored  in  water  until  tested. 
The  strength  tests  given  here  are  the  results  of 


laboratory  methods,  so  it  would  be  necessary  to  make  a 
field  test  in  a  mixer  before  a  definite  recommendation 
could  be  made.  Longer  mixing  and  less  water  than 
ordinarily  applied  to  mortar  are  desirable. 

This  material  is  produced  commercially  by  the  Uvalde 
Rock  Asphalt  Co.,  of  San  Antonio,  for  street  construc¬ 
tion,  by  the  addition  of  a  flux  and  heat.  For  road  con¬ 
struction  the  material  is  u.sed  without  heating.  The 
tests  were  made  in  the  laboratory  of  the  Engineering 
Division,  Bureau  of  Economic  Geology,  of  the  Univer¬ 
sity  of  Texas. 


Comparison  of  Short-Haul  Truck 
and  Rail  Shipments 

Trucks  Reported  to  Be  Efficient  for  125-Mile  Hauls 
— Freight  Delays,  Extra  Boxing,  Clerical  Work 
Prove  Expensive  Items 


MOTOR-truck  transportation  on  short  hauls  up  to 
125  miles,  when  all  the  factors,  such  as  delays, 
extra  boxing,  weight  of  boxing,  etc.,  incident  to  rail 
shipment  are  considered,  will  reduce  manufacturers’ 
.shipping  costs  for  less-than-carload  lots  considerably. 
It  will  also  eliminate  a  number  of  transportation  evils 
which  are  both  costly  and  annoying.  These  opinions 
were  expressed  by  W.  J.  L.  Banham,  general  traffic 
manager  of  the  Otis  Elevator  Co.,  in  an  address  deliv¬ 
ered  before  the  National  Truck  Owners’  Conference  in 
New  York.  The  Otis  company  has  effected  large  sav¬ 
ings  in  this  manner,  according  to  the  speaker.  An 
abstract  of  Mr.  Banham’s  remarks  follows : 

Users  of  motor  trucks  should  consider  to  what  extent 
they  can  operate  them  in  competition  with  rail  move¬ 
ments  for  short  hauls.  The  principles  involved  are 
service  and  cost  In  order  to  make  a  fair  comparison 
between  the  two  means  of  transportation,  it  is  im¬ 
portant  that  the  manufacturer  shall  be  in  a  position 
to  know  the  cost  of  moving  freight  by  each  method 
to  short-haul  points.  Some  manufacturers  figure  that 
when  a  freight  rate  is  60c.  per  hundredweight  by  rail 
and  75c.  by  motor  truck,  that  this  means  a  saving  of  25c. 
per  hundredweight. 

However,  this  is  not  a  fair  comparison  of  the  total 
transportation  cost,  which  starts  with  the  boxing  of  the 
freight  and  includes  all  expenses  that  are  incurred  until 
delivery  of  the  goods  in  good  order  is  made  to  the 
receiver. 

While  some  of  these  charges  are  hard  to  separate  from 
general  expense,  ever>'  effort  should  be  made  to  do  so. 
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as  such  separation  is  important  in  determining  the  best 
method  of  transportation.  The  accompanying  table 
shows  the  variation  between  rail  and  truck  ship¬ 
ments  in  the  neighborhood  of  New  York. 

In  computing  the  coat  by  rail  the  following  items 
were  included:  The  first-class  freight  rate,  plus  1.5c 
per  hundredweight  teaming  charges  from  the  shipper’s 
warehouse  to  the  freight  house,  plus  15c.  per  hundred¬ 
weight  teaming  charges  from  the  freight  house  to  the 
receiver’s  warehou.se,  plus  24c.  per  hundredweight  for  in¬ 
creased  cost  of  boxing,  plus  17''r  on  account  of  increased 
weight  due  to  boxing.  There  is  considerable  additional 
e.xpen.se,  which  is  not  included,  but  will  be  referred  to 
later.  The  rate  by  way  of  motor  truck  covers  delivery 
from  shipper’s  warehouse  to  the  receiver’s  warehouse. 
It  was  averaged,  and  is  believed  to  be  a  fair  tabulation 
to  be  compared  with  the  cost  of  mil  movement. 

Factors  Making  Up  Shipping  Cost 

Taking  up  the  various  items  respon.sible  for  addi¬ 
tional  expense,  the  cost  of  extra  boxing  may  be  con¬ 
sidered  the  most  important.  The  amount  of  this  saving, 
however,  will  be  controlled  largely  by  the  amount  of 
material  to  be  boxed  or  packed,  and  how  much  less  pro¬ 
tection  can  be  used  when  moving  by  motor  truck  as 
against  a  less-than-carload  movement  by  rail.  In  prac¬ 
tically  every  instance  it  is  necessary  to  prepare  material 
for  freight  shipment  in  an  entirely  different  way  from 
that  used  if  it  is  moved  by  trucks.  This  additional 
packing  expense  is  nece.ssarv’  on  account  of  the  number 
of  handlings  the  les.s-than-carload  shipments  received  by 
the  railroads  and  by  transfers  at  both  ends.  This  box¬ 
ing  is  generally  very  much  less  where  truck  transporta¬ 
tion  is  used. 

Important  in  connection  with  this  boxing  is  its  weight. 
This  is  often  increased  by  moisture  from  10  to  25Cr  over 
the  dry  lumber  weight,  where  the  material  is  stored  out 
of  doors.  Also,  the  extra  apace  required  for  packing 
shipments,  storing  lumber,  etc.,  could  generally  be  util¬ 
ized  to  greater  advantage  for  other  manufacturing  pur¬ 
poses  which  would  produce  a  profit.  Mr.  Banham  esti¬ 
mated  that  the  Otis  Elevator  Co.  saves  $100,000  per 
year  in  the  coat  of  boxing,  by  using  motor-truck  ship¬ 
ments. 

Increased  clerical  work,  delays  in  transit  and,  often, 
loss  of  shipments  are  other  items  which  produce  extra 
expense  in  rail  shipment.  After  the  shipment  has  been 
properly  prepared  and  the  necessary  shipping  docu¬ 
ments  have  been  made  out,  the  shipping  department 
is  burdened  with  an  additional  expense  covering  trans¬ 
fer  of  freight  from  the  shipping  floor  to  the  carrier’s 
freight  house  by  truck  or  other  means.  If  the  freight 
is  to  be  prepaid,  the  freight  bill  when  rendered  must  be 
checked  by  the  shipping  department  and  passed  for 
payment  to  the  interested  department.  Where  thou¬ 
sands  are  to  be  handled  this  checking  is  expensive.  With 
the  use  of  trucks,  this  check  is  made  as  the  merchandise 
is  loaded  on  the  trucks. 

It  w'ould  seem  now  that  the  transportation  cost  has 
been  completed,  but  in  many  in.stances  this  is  not  the 
case.  Delays  occur  in  transit,  often  from  six  days  to 
six  weeks.  Where  such  delays  occur  it  is  necessary  for 
the  shipper  and  receiver  to  Ipcate  the  freight,  and  a 
tracer  must  be  sent  out.  involving  additional  expense. 
Inasmuch  as  the  consignee  does  not  consider  that  pay¬ 
ment  is  due  until  the  shipment  is  received,  these  delays 
occasion  a  large  loss  in  capital  which  might  be  used 


COMPARISON  r)F  COST  OF  RAII,  AND  MOTOR  TRITK 
TRANSI>ORTATION  FOR  SHORT  HAl  I> 


- Cost  prr  f 'w  t 

Via  Rail  Via  Mot<,r 


Haul 

From  Yonkpre  to — 

Newark  . 

From  New  York  to — 
Newark,  N.  J 

Paaaaie,  N  J . 

Pateraon,  N.  J  . 
F:iizabetb,  N  J .  . 

New  Brunswiek,  N  .1 
Trenton,  N.  J 
Philadelphia,  Penn 
Chester,  Penn 
Wilminirton,  I>el 
Coateaville,  Penn 
Portehester,  N.  Y 
Greenwieh,  Conn 
Stamford,  Conn 
Norwalk,  Conn 
Bridgeport,  Conn 
New  Haven,  Conn 
Derby,  Conn 
Ansonia,  Conn 
Shelton,  Conn 
Naugatuck,  C:<  nn 
Waterbury,  Conn 
Meriden,  Conn 
Hartford,  Cf  nn 
Springfield,  Maaa  .  . 
Holyolte,  Maas 
Worcester,  Mass 
Boston,  Maas 
Providence,  R  I 


for  greater  manufacturing  activities.  Where  shipments 
or  portions  of  shipments  are  lo.st,  as  is  not  uncommon, 
replacements  must  be  made  at  further  expense. 

Contrast  this  with  movement  by  truck  where  deliv¬ 
ery  from  shipper  to  receiver  is  made  within  a  24-hour 
period,  with  less  than  half  the  handling  and  greatlv 
decreased  packing  charges.  Practically  none  of  the  addi¬ 
tional  expense  incurred  by  rail  shipment  is  necessary 
when  movement  is  made  by  truck.  If  a  fixed  rate  is 
agreed  upon,  the  shipper  is  in  a  position  to  know  at  once 
what  his  shipping  charges  will  be. 

Is  it  not  to  the  advantage  of  the  manufacturer  to  make 
delivery  to  his  customer  within  the  shortest  possible 
time?  If  a  freight  shipment  takes  30  days  by  rail,  as 
against  one  day  by  truck,  the  capital  tied  up  might  have 
been  used  29  days  for  manufacturing.  It  is  the  best 
advertising  feature  of  Marshall  Field  &  Co.  of  Chicago 
that  they  agree  to  make  delivery  within  50  miles  of 
their  store  within  24  hours.  Prompt  delivery’  gets  the 
business,  and  slow  delivery  would  lose  it. 


Broader  Commercial  Education  for  Engineers 

As  a  result  of  a  meeting  of  a  committee  composed 
of  administrative  professors  of  engineering  and  com¬ 
merce  at  representative  higher  institutions  of  learning, 
and  delegates  from  the  four  national  engineering  soci¬ 
eties,  called  to  meet  in  Washington,  D.  C.,  by  the  Com¬ 
missioner  of  Education,  the  following  recommendations 
were  made,  to  be  considered  by  a  general  conference 
proposed  for  the  near  future:  (1)  That  from  12  to  18 
semester  hours  be  required  of  all  engineering  students 
covering  the  following  subjects:  General  economics, 
cost  accounting,  business  organization  and  business  law: 
(2)  that  for  engineering  schools  desiring  to  extend  fur¬ 
ther  the  commercial  or  industrial  aspects  of  engineering, 
the  following  subjects  are  recommended  as  electives: 
Labor  and  employment,  corporation  management  and 
finance,  statistics,  marketing,  scientific  management, 
psychology,  transportation,  and  political  science;  (3) 
,that  the  economic  phases  of  engineering  be  emphasized 
in  engineering  instruction  wherever  possible. 
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Many  of  the  boys  won't  come  back — but  Victory  Loan  money  will 
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Illinois  Adopts  a  Uniform  Basis  of  Design  for 
All  Types  of  Rigid  Pavement 

Concrete  Standardized,  Other  Types  Designed  to  Equal  It  in  Load-Carrying  Capacity — Flexural  Strength 
To  Govern — Brick  and  Bituminous  Concrete  on  Concrete  Base  Only  Other  Types  Considered  for  Main  Road 


By  Cliffx)rd  Older 

Chit-f  Hipliway  Enpinepr.  IVpartnu'nt  of  I’liblio  Works  and  liiiiltlinijs.  Illinois 


IN  VIEW  of  the  rapid  development  of  interurban 
truck  transportation,  load-carrying  capacity  is  the 
logical  basis  for  the  design  of  rigid  pavements  of  dif¬ 
ferent  types.  In  rigid  pavements  flexural  strength  is 
the  governing  feature,  and,  having  established  a  stand¬ 
ard  design  for  one  type,  it  is  sound  engineering  prac¬ 
tice  to  make  all  other  types  conform  to  it  in  strength, 
as  nearly  as  possible.  A  standard  concrete  slab,  7  in. 
at  the  side  and  8  in.  at  the  center  for  16-  to  18-ft. 
widths,  has  recently  been  developed  by  a  conference  of 
the  northern  Mississippi  Valley  states,  and  this  has  been 
adopted  by  the  State  of  Illinois  as  the  basis  for  all  its 
rigid  surfacings.  The  only  other  types  considered  suit¬ 
able  for  the  primary  road  system  of  Illinois  are  mono¬ 
lithic  brick  and  bituminous  concrete  on  a  concrete  base. 

Illinois  is  facing  the  problem  of  expending  judiciously 
for  road  building  a  state  bond  issue  of  $60,000,000, 
together  with  about  $24,000,000  of  Federal-aid  appro¬ 
priation.  Practically  all  of  these  funds  will  be  used 
on  the  main  road  system  of  the  state,  constituting  ap¬ 
proximately  6%  of  the  total  road  mileage,  and  esti¬ 
mated  to  carry  about  60%  of  the  entire  state  traffic. 
The  design  of  the  pavements  to  be  used  on  these  roads 
is  therefore  a  matter  of  the  greatest  importance. 

Rigid  Types  To  Be  Used  on  Main  Roads 

In  this  discussion,  the  rigid  types  considered  are 
portland-cement  concrete,  brick  on  a  concrete  base  and 
bituminous  concrete  on  a  concrete  base.  Other  types  of 
rigid  pavement,  such  as  wood-block  or  granite-block  are 
not  considered  because  they  are  not  available  for  country 
road  work  in  Illinois  on  account  of  cost.  Gravel,  water- 
bound  macadam,  and  the  various  forms  of  bituminous 
macadam  are  considered  to  be  nonrigid  types. 

In  Illinois,  perfect  drainage  is  difficult  to  obtain  in 
subgrade  building.  The  nonrigid  pavements  depend  al¬ 
most  entirely  upon  the  solidity  of  the  subgrade  for  their 
.stability.  While  every  reasonable  effort  will  be  made 
to  secure  good  subgrade  drainage,  yet  experience  in 
this  state  has  shown  that  nonrigid  pavements  require  an 
excessive  expenditure  for  underdrainage,  if  serious  rut¬ 
ting  under  heavy  traffic  is  to  be  avoided. 

This  condition  also  necessitates  the  use  of  thicker 
nonrigid  pavements  than  commonly  used,  and  more  thor¬ 
ough  rolling  with  heavy  rollers  to  secure  the  required 
density  of  pavement.  The  stone  available  for  macadam 
road  building  in  Illinois  is  a  comparatively  soft  lime¬ 
stone  which  crushes  under  heavy  rolling.  Internal  wear 
under  heavy  traffic  is  also  a  serious  matter.  These 
considerations  lead  to  the  conclusion  that  macadam  or 
bituminous-macadam  loads,  as  they  may  be  built  prac¬ 
tically  under  Illinois  conditions,  are  essentially  light- 
traffic  roads,  and  cannot  be  made  to  bear  even  mod¬ 
erately  heavy  truck  traffic,  except  at  a  first  cost  which 
is  practically  equal  to  that  of  the  rigid  pavements. 
Gravel  roads  are  subject  to  the  same  criticism.  The  high 
cost  of  maintaining  nonrigid  types  under  heavy  traf¬ 


fic  is  well  understood.  The.se  conclusions  have  led  to 
the  adoption  of  rigid  pavements  for  the  main  roads. 

Any  of  the  three  types  of  rigid  pavement  considered 
— namely,  concrete,  brick  and  bituminous  concrete  o.i  a 
concrete  ba.se — has  sufficient  wear-resisting  qualities  to 
make  this  factor  comparatively  unimportant.  Disin¬ 
tegration  due  to  weather  or  other  natural  cau.ses  may 
also,  a.s  far  as  we  know,  be  disregarded  in  the  case  of 
any  of  the  three  types  mentioned.  Available  data  on 
maintenance  cost  do  not  indicate  that  this  element  would 
be  a  controlling  factor.  It  therefore  follows  that  the 
main  factor  to  be  considered  in  the  design  of  such  pave¬ 
ments  is  load-carrying  capacity. 

It  is  not  the  primary  function  of  rigid  pavements  to 
span  soft  spots  in  the  subgrade.  The  .subgrade  should 
be  a.s  uniform  and  unyielding  as  can  be  obtained  at  rea¬ 
sonable  cost;  but,  regardless  of  the  care  used,  all  sub- 
grades  are  more  or  less  yielding.  The  function  of  rigid 
pavements,  therefore,  is  to  provide  means  for  the  trans¬ 
mission  of  traffic  loads  to  the  subgrade  without  exceed¬ 
ing  the  capacity  of  either  the  pavement  or  the  subgrade. 

It  is  fundamental  that  the  load-supporting  capacity  of 
a  rigid  pavement  is  dependent  upon  its  transverse 
strength,  and  its  transverse  strength  is  measured  by 
its  thickness  and  the  modulus  of  rupture  of  the  material 
of  which  the  surface  in  tension  is  composed. 

Pavement  Design  Not  Subject  to  Exact 
Mathematical  Analysis 

It  is  generally  admitted  that  with  our  pre.sent  knowl¬ 
edge  the  design  of  a  rigid  pavement  is  not  subject  to 
exact  mathematical  analysis.  The  forces  of  traffic,  char¬ 
acter  and  moisture  content  of  the  subsoil,  fro.st  action 
and  other  factors  are  so  variable  and  complex  as  to 
defy  exact  analysis,  and  any  computations  must  be  used 
merely  as  a  guide  to  the  judgment.  It  »>  reasonable  to 
assume,  however,  that  all  types  of  rigid  pavement,  pro¬ 
vided  they  are  to  be  used  interchangeably  under  the 
same  soil  and  traffic  conditions,  should  have  equal  flex¬ 
ural  or  transverse  strength. 

Under  the  abnormal  motor-truck  traffic  of  last  year, 
failures  were  observed  in  practically  every  type  of  rural 
road.  In  view  of  these  condtions  and  the  increasing  use 
of  concrete  as  a  paving  material,  a  conference  of  the 
engineers  of  the  highway  departments  of  the  northern 
Mississippi  Valley  states  was  recently  held  for  the  pur¬ 
pose  of  standardizing  the  design  of  concrete  pavements. 
The  aim  of  this  conference  was  to  provide  a  concrete 
pavement  which,  under  average  soil  and  drainage  condi¬ 
tions,  would  have  sufficient  .strength  to  withstand  the 
expected  increa.se  in  volume  and  weight  of  traffic. 

For  16-  and  18-ft.  pavements  the  design  adopted  calls 
for  a  thickness  of  8  in.  at  the  center  and  of  7  in.  at  the 
sides.  The  concrete  to  be  mixed  in  the  proportion  of  1 
part  of  cement,  2  parts  of  fine  aggregate,  4  parts  of 
coarse  aggregate,  and  only  sufficient  mixing  water  to 
give  maximum  strength.  Illinois  has  adopted  this  stand- 
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ard  except  that  a  1:2 :3i  mix  will  be  used  at  least  for 
1919  construction.  This  design  has  also  been  adopted 
by  Illinois  as  a  standard  of  strength  or  traffic-support¬ 
ing  capacity  on  which  to  base  the  design  of  all  other 
types  to  be  used  under  the  same  conditions. 

Comparison  of  Other  Pavements  With  Standard 

A  standard  of  strength  having  been  adopted,  it  is  rela¬ 
tively  simple  to  compare  it  with  other  rigid  pavements. 
Assuming  traffic  loads  to  be  equal,  the  moments  produc¬ 
ing  flexure  of  the  slab  will  be  equal.  Also,  the  results 
will  be  relatively  correct  whether  the  pavement  is  con¬ 
sidered  as  a  slab  or  simple  beam.  For  convenience  the 
latter  assumption  is  made. 

The  modulus  of  rupture  of  the  pavement  may  then  be 
expressed  by  the  common  flexure  formula  S  =  Mc/I  t= 
K  d*,  where  K  is  a.  constant  which  is  equal  to  6M/b, 
and  is  equal  for  all  slabs  of  equal  strength  and  propor¬ 
tionate  for  all  slabs  of  unequal  strength,  S  is  the  modu¬ 
lus  of  rupture  and  d  is  the  thickness  of  the  slab.  Then 
K=^Scr  (1) 


'=xll 


For  the  standard  road  K  =  459  X  8  X  8  =  29,400, 
using  a  modulus  of  rupture  for  1 :2:3i  concrete  of  459  lb. 
per  square  inch.  Substituting  this  value  of  K  and  the 
modulus  of  rupture  for  any  given  concrete  in  formula 
(2),  the  thickness  at  the  center  line  of  a  pavement  of 
equal  strength  may  be  determined.  Or,  determining  K 
for  any  pavement  by  formula  (1)  will  enable  a  compari¬ 
son  of  transverse  strength  to  be  made. 

The  accompanying  table  gives  a  comparison  of  some 
of  the  properties  of  common  concrete  mixes: 


Modulun  of 

K  for 

Per  Cent  of 

TTilenneea  at. 

Rupturr  • 

Pavement 

Strength  of 

Cen'er  l.ine  (><) 

c^rtion* 

I.D  per 

8  in.  Thiek 

1:2:31  Mix 

for  Strength  Equal 

Concrete 

Square  Inrh 

at  Center 

(8-in.  Slabs) 

to  1:2:31  Concrete 

1 

459 

29,400 

100  0 

8  0 

1:2:4 

439 

28,100 

95.6 

8  2 

l:J:5 

285 

18,200 

61  9 

10  1 

l:):6 

226 

14,500 

49  3 

114 

1:1:2 

710 

45,400 

154  5 

6  4 

1:1:11 

709 

45,300 

154  0 

6  4 

1:21:4 

175 

24,000 

81  7 

8  9 

•  Obtain<Hl  from  ‘‘Concrple,  Plain  and  Rcinforo-d,”  Taylor  and  Thompeon 

p  i»8 

The  results  given  are  independent  of  the  exact  values 
of  modulus  of  rupture,  providing  these  values  are  rela¬ 
tively  correct. 

Brick  Pavements 

Brick  pavements  have  been  constructed  in  many  dif¬ 
ferent  ways.  For  several  years  the  Illinois  department 
has  favored  the  monolithic  type,  as  it  seems  to  be  giving 
excellent  results.  In  a  report  of  tests  of  monolithic  brick 
slabs  made  at  the  University  of  Illinois  (see  Engineer¬ 
ing  News-Record,  of  Nov.  1,  1917,  p.  820),  Prof.  C.  C. 
Wiley  states,  in  effect,  that  the  modulus  of  rupture  of 
the  concrete  base  of  monolithic  brick  slabs  is  approxi¬ 
mately  the  same  as  that  of  plain  concrete  of  the  same 
quality,  and  that  such  slabs  are  fully  equal  in  strength 
to  concrete  slabs  of  the  same  thickness.  The  tabulated 
results  of  these  tests  would  seem  to  indicate  that  a 
higher  modulus  of  rupture  might  be  expected  for  the 
base  of  a  brick  slab  than  for  the  base  of  a  concrete 
slab  of  the  same  thickness  and  quality  of  concrete. 
However,  in  the  few  tests  recorded  where  the  brick  sur¬ 
face  was  in  tension  and  with  transverse  courses  (a  con¬ 
dition  which  applies  near  transverse  joints  or  cracks), 
a  very  low  modulus  of  rupture  was  noted.  Although 


this  fact  would  seem  to  indicate  an  element  of  weakness 
yet  the  number  of  tests  made  was  so  low  that  the  tests 
could  hardly  be  considered  conclusive.  The  Illinois  de¬ 
partment  has  assumed  that,  in  the  light  of  our  present 
knowledge,  it  is  reasonable  to  consider  the  combined  con¬ 
crete  and  brick  slab  to  be  equivalent,  from  a  flexural 
standpoint,  to  a  homogeneous  concrete  slab  having  the 
same  quality  of  concrete.  Under  this  assumption  a  mono¬ 
lithic  brick  road  may  be  considered  in  exactly  the  same 
class  as  a  concrete  road,  in  so  far  as  traffic-supporting 
capacity  is  concerned. 

Since  the  transverse  strength  of  a  concrete  slab  is 
measured  by  the  modulus  of  rupture  of  the  concrete,  it 
is  evident  that,  under  the  above  assumption,  a  mono¬ 
lithic  brick  pavement  should  have  a  base  of  the  same 
quality  of  concrete  as  would  be  used  in  a  homogeneous 
concrete  slab  of  equal  thickness,  in  order  to  have  equiva¬ 
lent  strength.  It  is  also  evident  that,  if  we  should 
make  the  total  thickness  of  a  brick  road  8  in.  and 
use  a  lean  mixture  in  the  base,  its  traffic-supporting 
capacity  would  be  reduced  in  proportion  to  the  modulus 
of  rupture  of  the  base.  Illinois  has,  therefore,  adopted 
as  one  standard  a  3-in.  brick  laid  on  a  concrete  base 
5  in.  thick,  and  having  the  proportions  1:2 :3i. 

This  will  result  in  a  pavement  having  practically  the 
same  carrjdng  capacity  as  the  standard  concrete  pave¬ 
ment  heretofore  described.  The  problem  is  somewhat 
different  if  4-in.  brick  are  used,  because  if  the  same 
total  thickness  is  maintained  the  base  would  be  so  thin 
as  to  require  a  finer  aggregate  and  more  care  in  con¬ 
struction.  It  has  therefore  been  considered  advisable 
to  use  a  base  of  1 :2i  :4  concrete,  4  in.  thick  at  the  sides 
and  5  in.  thick  at  the  center,  making  a  total  thickness 
at  the  center  of  9  in.  An  examination  of  the  table  will 
.show  that  this  pavement  should  also  have  a  load-sup¬ 
porting  capacity  equal  to  that  of  the  standard  concrete 
road. 

If  asphaltic  or  sand  fillers  are  used  instead  of  cement 
grout,  it  is  evident  that  the  pavement  can  no  longer 
be  considered  to  act  the  same  as  the  homogeneous  con¬ 
crete  slab.  It  is  probable  that  brick  surfacing  with  a 
soft  filler  has  some  strengthening  effect  which  may  be 
added  to  the  carrying  capacity  of  the  base,  but  the 
amount  of  such  effect  cannot  be  determined  definitely. 
In  the  absence  of  definite  data,  we  have  assumed  that 
the  strength  of  the  combined  concrete  and  brick  slab 
would  be  equal  to  a  homogeneous  concrete  slab  having 
a  thickness  equal  to  the  thickness  of  the  base  plus  one- 
half  the  thickness  of  the  brick  wearing  surface.  For 
example,  if  4-in.  brick  are  used  with  a  soft  filler,  the 
concrete  is  to  be  2  in.  less  in  thickness  than  if  no  sur¬ 
facing  were  used. 

Bituminous  Concrete  on  a  Concrete  Base 

It  seems  logical  that  the  bituminous-concrete  type  of 
pavement  on  a  concrete  base  should  be  considered  in 
somewhat  the  same  class  as  the  brick  with  the  soft 
fillers,  so  far  as  traffic-carrying  capacity  is  concerned. 
Two  designs  for  bituminous-concrete  surfacing  have 
been  adopted  by  the  Illinois  department:  (1)  A  2-in. 
Topeka  type  of  bituminous  concrete  laid  directly  on  a 
concrete  base;  (2)  A  IJ-in.  binder  course  of  bituminous 
concrete  on  which  is  laid  a  li-in.  Topeka-type  wearing 
surface,  making  a  total  thickness  of  3  in.  of  wearing  sur¬ 
face  on  a  concrete  base. 

Since  it  is  wholly  a  matter  of  opinion  as  to  how  much 
weight  can  be  given  to  the  transverse  strength  and 
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and  cushioning  effect  of  the  bituminous  wearing  surface, 
it  has  been  decided,  for  the  sake  of  simplicity,  to  allow 
the  equivalent  of  1  in.  of  concrete  for  both  the  2-in. 
and  3-in.  wearing  surface.  This  means  that  a  2-in. 
Topeka-type  wearing  surface  should  be  laid  on  a  7-in. 
concrete  base,  if  a  proportion  of  l:2:3i  is  used;  on  a 
9-in.  base  if  a  1:3:5  mix  is  used,  or  on  a  10-in.  base 
if  a  1:3:6  mix  is  used.  (See  the  table.) 

A  study  of  cost,  taking  into  consideration  the  ordi¬ 
nary  range  in  cost  of  delivered  materials,  indicates 
that  this  type  of  pavement  will  be  cheaper  if  laid  on 
the  thinner  and  richer  base,  rather  than  on  the  thicker 
and  leaner  base.  Any  possible  saving  in  cement  is  more 
than  offset  by  the  cost  of  delivering  the  larger  volumes 
of  aggregate. 

The  7-in.  base  of  1:2 :3i  mix  has  therefore  been 
adopted. 

Objections  have  been  raised  to  the  so-called  unprece¬ 
dented  richness  of  the  base  for  both  brick  and  bitumi¬ 
nous-concrete  surfaces.  The  chief  reasons  for  these  ob¬ 
jections  are  undoubtedly  the  prevailing  idea  that  the 
selection  of  type  will  be  dependent  upon  cost,  and  be¬ 
cause  leaner  bases  of  about  the  same  thickness  have 
given  reasonable  service  in  city  streets.  Bituminous 
concrete  on  a  concrete  base  has  seldom  been  used  for 


rural  roads,  and  the  conditions  of  traffic  are  so  different 
that  previous  experience  in  city  streets  should  not  re¬ 
ceive  undue  weight.  Practically  all  types  of  properly 
constructed  pavement  have  been  a  success  or  failure  in 
city  streets,  dependent  upon  the  character  of  traffic  on 
the  particular  street.  Again,  all  city  streets  are  more 
or  less  satisfactorily  drained  by  a  sewerage  .system, 
whereas  on  country  roads  an  equally  uniform  subgrade 
cannot  be  obtained  at  reasonable  cost. 

A  careful  analysis  of  the  country  road  problem  indi¬ 
cates  that  in  the  future  there  will  be  unprecedented 
conditions  to  meet.  Heavy  motor-truck  traffic  will  pre¬ 
vail  on  all  the  main  improved  roads,  and  this  traffic  will 
be  confined  day  after  day  to  the  same  wheel  tracks,  be¬ 
cause  of  the  limited  widths  of  pavement  which  can  be 
built  with  available  funds.  With  these  considerations 
in  mind,  it  seems  absolutely  justifiable  to  take  this 
rather  drastic  stand  in  the  design  of  pavements  for  a 
comprehensive  system  of  roads. 

Starthig  with  one  well  established  design  of  rigid 
pavement,  it  is  not  only  feasible  but  sound  engineering 
practice  to  design  all  other  principal  types  of  rigid 
pavement  in  such  manner  that,  within  reasonable  limits, 
each  will  have  the  same  carrying  capacity  or  transverse 
strength,  under  equal  subgrade  ayui  traffic  conditions. 


New  Classification  Proposed  for  Rock 
To  Be  Excavated 

Geologist  Bases  Grading  Rules  on  Ease  of 
Excavation  and  True  Geological 
Composition 

OCK  classification,  as  used  by  engineers  in  excava¬ 
tion  work,  is  not  as  accurate  as  a  geologist  would 
wish,  nor  does  it  serve  to  prevent  many  disputes  in 
actual  practice.  With  a  view  to  providing  a  classifica¬ 
tion  which  will  better  serve,  Warren  D.  Smith,  profes¬ 
sor  of  geology  at  the  University  of  Oregon,  has  recently 
submitted  to  Economic  Geology  for  March-April,  1919, 
the  following  discussion,  which  he  hopes  will  receive 
the  consideration  of  engineers: 

The  classification  of  rocks  given  in  geology  handbooks  is 
too  technical  and  too  clumsy,  as  now  arranged,  for  the  use 
of  the  field  engineer,  and  we  find  in  the  literature  nothing 
very  adequate  which  the  engineer  can  use.  In  some  cases 
he  has  fallen  back  on  a  classification  something  like  this, 
which  all  geologists  will  recognize  as  being  a  very  loose 
and  unsatisfactory  classification.  For  instance,  I  found 
the  following  classification  in  use  by  the  engineers  of  a 
railroad  company  in  Oregon:  (1)  Solid  rock;  (2)  sand¬ 
stone;  (3)  cement;  (4)  shale;  (5)  earth. 

Now,  all  geologists  know  that  there  are  many  different 
kinds  of  solid  rocks  and  many  different  kinds  of  sandstones, 
and  so  on.  No  regard  is  paid  in  this  classification  to  the 
differences  in  cementing  materials  in  the  sandstones;  there 
is  nothing  in  here  about  structure,  or  texture,  which  de¬ 
termine  the  ease  or  difficulty  in  excavating  the  material. 
No  attention  is  paid  to  whether  the  material  is  weathered 
or  to  the  degi'ee  of  alteration.  For  instance,  the  word 
cement  may  include  many  different  kinds  of  cementing  sub¬ 
stances,  silica,  calcium  carbonate  or  iron  oxide,  and  it 
makes  a  great  difference  which  one  of  these  is  the  binding 
substance. 

A  good  classification  will  probably  have  to  include  terms 
generally  used  by  geologists,  but  these  must  be  so  grrouped 
that  we  get  in  any  one  group  materials  which  can  be  ex¬ 
cavated  with  about  the  same  degree  of  ease  or  difficulty, 
as  the  case  may  be.  In  the  following  proposed  classifica¬ 
tion  very  heterogeneous  substances  are  grrouped  together. 


but,  taking  into  consideration  texture,  structure  and  conii 
position,  we  think  there  are  included  those  materials  which, 
from  our  experience,  we  judge  ought  to  be  classed  togrether 
for  similar  rating  in  regard  to  excavation. 

We  realize  that  this  classification  is  open  to  criticism, 
but  criticism  is  what  is  invited,  for  an  excellent  way  to  de¬ 
velop  a  good  classification  is  to  propose  one,  have  it  criti¬ 
cized,  and  then  make  a  new  one,  or,  if  necessary,  several 
new  ones. 

In  the  case  of  a  small  job,  involving  little  financial  outlay, 
where  not  very  much  can  be  either  made  or  lost  by  the  con¬ 
tractor,  the  old,  loose  classification  as  now  used  might  be 
retained;  but  with  a  big  piece  of  work,  where  thousands  of 
cubic  yards  of  rock  have  to  be  moved,  it  will  pay  both  the 
company  and  the  contractor  to  have  a  geologist.  If  the 
company  retains  no  geologist  on  its  staff  then  let  it  secure 
the  temporary  services  of  one,  and  have  him  classify  the 
material  to  be  excavated.  In  this  particular  case  I  know 
that  several  hundred  dollars  could  have  been  saved. 

For  use  in  connection  with  this  classification  we  think 
that  Pirsson’s  “Rocks  and  Rock  Minerals,”  with  the  tables 
there  included  for  rock  determination,  should  be  used. 
There  is  no  escaping  the  fact  that  the  engineer  must  know 
the  common  rocks  and  minerals.  If  he  does  not  know  them 
now,  he  must  either  take  a  course  where  he  can  learn  these, 
or  a  geologist  must  be  retained. 

The  following  classification  has  four  main  groups,  and  is 
as  follows: 

Nara«> 

All  itranitic  rooks,  graDitra.  dioritos,  (to 
Kandstnnra  (siliceous  reni<  nt) 
uartsitrs  and  quarts  mass<a 
raps  (basalt)  porphyries  and  vdeari-  slasscs 
Conglomerates  and  agglomerates 
Gneisses,  breccias 

All  rocks  of  Group  I.  badly  weathi  red 
Sandstones  (lime  or  iron  cerne  nt) 
l.imcstones  and  marbles 
Serpentines,  schists,  slate  s  and  argillites 
llardpan  (glacial,  etc ) 

Shales 

Rubble  limestone 
Lesoae  sandstone 
Cexiuins 
Marls 
Travertine 
Tuff 

Glacial  till 


Mud 

Sand 

Gravel 

Volcanic  ash  (le>ose) 


GROUP  I 

Solid  and  unweathrred 
rocks. 


GROUP  II 
Intermediate  rocks 


!  GROUP  III. 
Soft  rocks. 


GROUP  IV. 
Uneotiaolidated  (earth) 
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Tractors  Reduce  Service  Cost  at 
Machinery  Plant 

Dispatcher  System  with  Truck  Trains  on  Paved 
Roadways  Handles  More  Material  with 
Fewer  Men  Than  Old  Teams 

Nearly  80*'<  reduction  in  cost  of  intershop  dis¬ 
tribution  of  material  has  been  effected  by  the 
Minneapolis  Steel  &  Machinery  Co.  by  means  of  elec¬ 
tric  tractors  and  trucks  operated  on  paved  roadways 
under  the  control  of  a  dispatcher  system. 

The  old  intershop  service  was  operated  by  14  hired 
wHKons  and  teams,  each  with  a  driver  and  two  helpers. 


under  the  direction  of  a  foreman  and  four  assistants, 
making  a  total  of  47  men.  For  100  tons  moved  daily 
the  co.st  averaged  $1.50  per  ton.  By  paving  the  road¬ 
ways  and  organizing  a  dispatcher  system  to  control  the 


recording  speedometers  the  charts  will  permit  clo<^e 
analysis  of  the  situation  and  still  further  reduction  of 
the  cost  by  5  to  8c.  per  ton,  through  the  elimination  of 
weak  points  in  the  service.  The  system  is  similar  to 
that  at  the  Topeka  shops  of  the  Atchison,  Topeka  & 
Santa  Fe  Ry.,  described  in  Engineering  News-lien, rd 
of  May  30,  1918,  p.  1038.  The  intershop  tran.sfer 
system  is  headed  by  a  superintendent,  who  has  a  chi^f 
dispatcher,  assistant  chief  dispatcher,  five  sectional  di.s- 
patchers,  four  tractor  operators,  one  truck  driver  and 
one  helper,  a  total  of  14  men.  There  are  three  electric 
tractors,  .53  trailer.s,  one  electric  lifting  truck  and  o''t 
motor  truck  w’ith  trailer. 

All  movements  of  material  are  recorded  by  the  chief 
dispatcher,  while  his  assistant 
looks  after  the  field  or  outdoor 
service.  The  sectional  dis¬ 
patchers  are  in  charge  of  five 
designated  portions  of  the 
plant  and  see  that  all  incoming 
material  is  delivered  promptly 
to  the  departments  in  their  re¬ 
spective  sections,  and  that  fin¬ 
ished  material  is  removed 
promptly  and  dispatched  to  its 
de.stination.  With  each  move¬ 
ment  there  is  a  delivery  slip 
showing  the  weight,  pattern 
number,  description,  order 
number,  by  whom  shipped  and 
to  whom  and  to  which  depart¬ 
ment  the  material  is  shipped. 
One  copy  is  kept  by  the  ship¬ 
per,  while  the  receiver  keeps  the  second  copy  and  signs 
the  third  copy,  which  is  returned  to  the  shipper.  The 
last  named  in  turn  sends  the  original  slip  to  the  chief 
dispatcher.  From  these  slips  a  record  is  made  at  the 
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movements,  the  cost  was  reduced  to  about  $1  per  ton. 
With  the  introduction  of  tractors  hauling  trains  of 
trailer  trucks,  accompanied  by  further  development  of 
the  dispatcher  system,  the  cost  was  reduced  to  31  to 
35c.  per  ton  for  a  daily  business  of  200  tons  and  with 
a  force  of  14  instead  of  47  men.  The  average  daily 
mileage  has  not  been  determined  yet. 

It  is  expected  that  by  equipping  the  tractors  with 


end  of  each  day,  showing  the  material  moved  and  the 
operating  cost.  Material  is  now  handled  more  rapidly, 
while  delays  and  losses  in  transit,  formerly  encountered, 
are  eliminated. 

Creosoted-block  paving  is  used  for  the  greater  part 
of  the  paved  roadways,  which  aggregate  about  a  mile 
in  length.  The  balance  is  of  3-in.  plank.  The  width 
is  from  16  to  27  ft.  for  the  block-paved  portion  and  5 
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to  10  ft.  for  the  plank  paving.  The  only  concrete  paving  tion,  as  the  whole  interplant  delivery  system  is  an 
is  that  inside  the  buildings.  Two  electric  tractors  weigh  overhead  on  productive  labor  at  the  plant.  No  com- 
iibout  2400  lb.  each  and  have  a  hauling  capacity  of  parison  can  be  made  between  the  present  investment 
8  to  15  tons.  The  third  tractor  weighs  about  2275  cost  and  that  under  the  old  system,  as  the  company 
Ib.  and  hauls  from  6  to  12  tons.  The  plant  investment  did  not  own  the  teams  formerly  used, 
of  $30,200  includes  $17,000  for  paving,  $9100  for  trucks  The  new  system  was  devised  and  developed  by  George 
and  $4100  for  trailers.  The  only  overhead  figured  in  H.  Anson,  superintendent  of  the  intershop  transfer  and 
the  cost  is  that  which  is  sufficient  for  the  operation  warehousing  department,  and  James  B.  Gilman,  chief 
of  the  trucks  to  cover  repairs,  renewals  and  deprecia-  engineer  of  the  company. 


Low  Labor  Output  in  War  Work  Not  sponsibility  was  placed  on  overtime  work,  long  hours, 

_  .  jjl  r*  4.  4.  scarcity  of  labor,  unwise  publicity  and  the  disposition 

Duo  to  LOSt"X  lUS  LontraCt  of  labor  to  profiteer.  Promise  of  anonymous  publica- 

Interviews  With  Contractors  Prominent  in  War  «»  opinion,  on  various 

Work  Indicate  Low  Efficiency  of  Labor  Resolted  “f  cost-plus  contracting,  which  are  deserving 

From  Long  Hours  and  Excessive  Demand  "“f  “nsideration  by  contractors  who 

are  uncertain  of  their  attitude  toward  the  movement 
{Editorial  Interview)  to  extend  the  practice  to  public-works  construction  gen- 

WAR  construction  was  extravagant  in  the  expendi-  erally. 

ture  of  labor.  Workmen  of  all  classes  were  ineffi-  Causes  Affecting  Efficiency — Indulgence  in  excessive 
cient.  Did  the  cost-plus  contract  encourage  this  ineffi-  overtime  was  a  prolific  cause  of  inefficiency  of  labor  in 
ciency?  The  word  is  being  passed  among  construction  war  construction.  It  reduced  the  output  of  the  work¬ 
men  that  it  did.  It  is  being  repeated  that  cost-plus  con-  man  and  it  lowered  his  morale  and  excited  his  greed 
tracting  reduced  the  productiveness  of  labor  and  did  for  “big  money.”  Undoubtedly,  knowledge  that  over- 
away  with  the  incentive  for  close  management.  A  time  must  be  employed  decreased  in  many  instances 
.sentiment  which  was  keen  for  the  extension  of  cost-plus  the  output  of  the  workman  during  straight-time  hours, 
methods  is  therefore  growing  indifferent  and  to  some  This,  coupled  with  the  anticipated  and  realized  decrease 
extent  turning  reactionary.  of  25  to  50%  in  efficiency  in  the  overtime  hours. 

Inquiry  made  of  a  contractor  who  ranks  high  because  amounted  to  a  serious  reduction  in  output  per  man  per 
of  his  successful  work  of  many  years,  and  who  carried  hour.  Also  without  doubt,  the  emergency  of  war  war- 
out  important  war  contracts,  elicited  the  astonishing  ranted  the  employment  of  overtime  work  even  at  the 
response  that  cost-plus  contracting  was  unqualifiedly  sacrifice  indicated,  but  its  detrimental  results  should 
detrimental  to  efficiency  in  construction.  The  question  not  be  held  to  be  a  normal  effect  of  cost-plus  con- 
was  then  divided  into  two :  tracting. 

“Is  it  your  experience  that  labor  is  less  efficient  in  In  much  war  construction  the  management  worked 
cost-plus  construction?  long  hours  under  great  pressure.  Opinion  differs  as  to 

The  answer  was  “Yes.”  effects.  Some  assert  that  supervision  was  just  as  effi- 

“Is  the  fact  due  to  the  form  of  contract  or  to  some  cient  and  painstaking  as  it  is  under  normal  conditions, 
other  cause?”  was  then  asked.  Others  assert  that  superintendence  and  foremanship 

The  reply  was,  “The  cost-plus  contract  takes  away  were  less  keen;  long  hours  depleted  the  energy  of  the 
the  incentive  to  good  work  and  good  management.”  men,  and  the  constant  demand  for  quick  decision  pre- 
Merely  as  personal  opinions,  these  statements  were  vented  the  consideration  which  some  questions  needed 
impressive  because  of  their  source.  They  prompted  the  for  wise  decision.  The  success  of  cost-plus  contracting 
extension  of  the  inquiry.  Interviews  were  obtained  hinges  very  largely  upon  the  spirit  imparted  to  work- 
from  six  contractors,  of  large  experience  in  peace-time  men  through  their  executive  superiors.  With  its  energy 
construction,  who  had  been  prominent  in  war  work,  sapped  by  long  hours,  supervision  was  less  inspiring.  A 
All  freely  admitted  that  the  output  of  labor  had  been  portion  of  labor’s  inefficiency  was  traceable  to  this  cause, 
below  normal  in  war  construction.  All  strenuously  Scarcity  of  labor,  and  constant  newspaper  publication 
denied  that  cost-plus  contracting  was  the  cause.  Re-  of  the  fact  that  contractors  were  borrowing,  begging 
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and  even  stealing  workmen  wherever  they  could  be 
found,  gave  labor  a  feeling  of  independence  which  often 
expressed  itself  in  “loafing  on  the  job.”  Independence 
was  further  increased  by  a  weekly  wage  greater  than 
many  workmen  required  to  meet  their  normal  living 
expenses.  The  effect  of  this  unusual  affluence  was  in 
.some  cases  to  encourage  dissipation  and  a  disposition 
to  lay  off,  while  in  other  cases  it  aroused  a  greed  for 
accumulation  which  led  the  men  to  dole  out  their  energj’ 
so  that  credits  for  overtime  would  mount  up. 

Inefficiency  was  not  peculiar  to  cost-plus  work.  Con¬ 
tractors  who  during  the  war  were  doing  work  for  the 
Construction  Division  of  the  Army  under  co.st-plus- 
limited-fee  contracts,  and  at  the  same  time  had  work  for 
private  concerns  on  a  unit-price  basis,  were  unable  to 
see  that  there  was  any  greater  inefficiency  in  one  case 


Poor  Plumbing  and  Unruly  Temper  Cause 
Institutional  Water  Waste 

IGH  consumption  of  water  at  the  Illinois  State 
Reformatory  is  attributed  largely  to  poor  plumbing 
and  the  unruly  character  of  the  inmates,  according  to 
a  recent  report  made  to  F.  J.  Postel,  supervising  engi¬ 
neer  of  the  State  Department  of  Public  Works  and 
Buildings  by  H.  G.  Thomas,  a.ssistant  engineer,  follow¬ 
ing  an  exhaustive  water-waste  survey. 

No  underground  leakage  from  the  mains  was  found 
that  would  register  on  a  3-  or  1-in.  meter.  Meters  were 
then  installed  on  leads  to  the  various  buildings  or  groups 
of  buildings,  seven  in  all.  In  the  past  three  years  the 
consumption  has  varied  from  91  to  235  gal.  per  capita. 
The  average  since  February,  1916,  has  been  170 
gallons. 

Quoting  Mr.  Thomas:  “I  attribute  this  .solely  to  the 
condition  of  the  plumbing  and  the  temper  of  the  in¬ 
mates.  The  north  cell-hou.se  is  the  older,  and  the 
cocks  on  the  cell  fixtures  are  of  poorer  construction 
than  in  the  south  cell-house.  Incoming  inmates  are  also 
first  assigned  to  the  north  cell-hou.se  as  well  as  all  third 
grade  or  most  unruly  inmates. 

“The  cocks  being  of  poorer  construction,  are  more 
easily  put  out  of  commission,  and  the  per  capita  con¬ 
sumption  in  the  north  cell-house  runs  about  140  gal., 
as  against  72  gal.  in  the  south  cell-house.  Most  of  the 
inmates  are  in  the  shops  or  on  the  farm  or  grounds 
for  about  eight  hours  of  the  day,  and  wash  up  for 
their  noon  and  night  meals  in  the  shops  and  make 
use  of  the  shop  fixtures  for  toilet  purposes  during  that 
period.” 

Some  of  the  groups  gave  the  following  daily  per  capita 
rates:  Chain  shop.s,  .store,  machine  shop,  blacksmith 
shop,  carpenter  shops,  foundry,  print  shop,  inside  bam, 
south  cell-house,  bathroom,  south  towers  and  all  of  the 
farm,  30  gal. ;  superintendent’s  houses  and  offices,  99 
gal.;  north  cell-house,  140  gal.;  school,  receiving  and 
discharging  department,  tailor,  shoe  and  paint  shops, 
yard  gang,  toilets  and  showers,  captain’s  office,  library 
and  most  of  the  offices  and  inmates’  kitchen  demand,  10 
gal.  per  capita  of  the  whole  population;  peeling  room 
of  inmates’  kitchen,  office'^s’  quarters,  and  bakery,  4 
gal.;  south  cell-house,  72  gallons. 

A  favorite  habit  of  the  inmates  is  to  balance  the 
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than  in  the  other.  Labor  was  very  inefficient  in  both 
cases. 

War  Results  Not  Criteria — There  is  no  reason  to  be¬ 
lieve  that  conditions  which  contributed  to  inefficienc\ 
of  labor  during  the  war  will  continue  a  controlling  in¬ 
fluence  after  the  war  and  particularly  after  the  lap.se  of 
a  period  of  readjustment  in  living  standards.  The  labor 
market  will  approach  normal  conditions,  and  haste  in 
construction  will  cease  to  be  the  supreme  requirement. 
As  stated  by  one  contractor,  “It  would  be  manifestly 
unfair  to  consider  the  cost  of  emergency  war  contracts 
or  the  efficiency  of  labor  on  these  contracts  as  a  criterion 
of  what  might  ordinarily  be  expected  in  peace  work 
when  efficient  labor  can  be  obtained  or  a  laborer  who  is 
not  efficient  can  be  replaced  by  one  who  is.” 

C.  S.  H. 


self-closing  cocks  open  so  as  to  wash  in  running  water. 
Temporary  relief  is  being  tried  by  putting  on  a  stop 
to  prevent  opening  the  valve  wide.  It  is  estimated  that 
all  the  present  outlet  cocks  in  the  cells  can  be  replaced 
by  positive  self-closing  cocks  at  a  cost  of  $4800  and 
reduce  the  use  of  water  to  40  or  50  gal.  per  capita,  also 
largely  reducing  the  annual  water  bill. 


Education  for  Intelligent  Industrial 
Production 

Addressing  a  body  of  students  and  professors  at 
the  State  University  of  Iowa  recently.  Prof.  J.  H. 
Dunlap  stated  that  the  primary  purpose  of  all  educa¬ 
tion  in  applied  science  was  more  intelligent  industrial 
production. 

The  state  is  furnishing  educational  facilities  to  the 
end  that  there  may  be  in  this  country  and  in 
the  world  trained  engineers  who  will  make  a  return 
of  a  thousandfold  in  terms  of  intelligence.  He  said  that 
the  two  fundamental  elements  of  production  are  mate¬ 
rials  and  men,  yet  the  engineering  school  of  the  past 
has  been  largely  concerned  with  materials,  their  physi¬ 
cal  properties  and  the  laws  by  which  they  can  be  utilized 
in  the  service  of  mankind.  The  second  factor  of  pro¬ 
duction — namely,  the  human  factor — cannot  be  neglected 
longer. 

The  war  has  brought  mankind  to  the  firm  determina¬ 
tion  that  the  square  deal  shall  be  given  it,  or  else 
no  deal  at  all.  The  world  today  is  divided  into  two 
camps.  One  camp  is  seeking  the  upbuilding  of  man¬ 
kind  through  the  destruction,  root  and  branch,  of  our 
capitalistic  society.  The  other  camp  is  seeking  the 
upbuilding  of  mankind  through  the  beneficent  operation 
of  an  applied  science  which  will  make  surveys,  deter¬ 
mine  causes,  design  and  build  in  human  society  an  im¬ 
mortal  structure  which  shall  be  forever  founded  on  those 
elementary  principles  of  justice  to  all  men,  for  which 
we  have  been  fighting  in  time  of  war,  and  for  which 
we  must  continue  to  struggle  in  time  of  peace.  The 
problem,  in  its  final  analysis,  is  an  engineering  prob¬ 
lem. 

Its  solution  rests  with  men  trained  in  methods  of  sci¬ 
entific  investigation  and  in  the  application  of  law  to 
every  problem  of  life.  Such  men  are  to  be  the  engineers 
of  the  future,  the  builders  of  a  new’  world. 
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Reference  Maps  More  Accessible 
With  New  Numbering 

Ouarter  Section  Sheets  of  City  Map  of  Portland 
Oregon,  Numbered  with  Reference  to 
Base  Line  and  Meridian 

By  Orrin  E.  Stanley 

SfwiT  Killin' *-■>'.  I'ortland,  Ore. 

PC)RTLAND  has  recently  substituted  a  logical  system 
of  numbering  the 


These  sheets  are  arranged  by  consecutive  numbers  in 
book  form  for  use  in  the  various  offices,  and  under  the 
old  arrangement  much  annoyance  was  experienced  in 
trying  to  follow  a  street  beyond  the  limits  of  one  sheet. 
Several  draftsmen  in  the  city  engineer’s  office  felt  that 
a  reform  was  desirable  and  set  about  bringing  order 
from  chaos  by  giving  the  sheets  numbers  from  which 
their  relative  position  in  the  city  might  be  readily 
determined. 

The  first  plan  suggested  was  to  have  50  zones  of  50 
squares  each ;  another  proposed  zones  of  40  numbers 
each,  a  third  plan  called  for  the  use  of  letters  to  desig¬ 
nate  the  zones  and  numbers  of  one  or  two  figures  to  in¬ 
dicate  the  position  of  the  sheets  with  reference  to  a 
meridian.  Each  of  these  plans  was  fully  discussed  in 
the  drafting  room  and  finally  got  to  the  city  engineer, 
but  they  were  all  rejected  in  favor  of  “hundred-number" 
zones. 

For  purposes  of  computing  the  haul  of  heavy  ma¬ 
terials  such  as  sand,  gravel,  etc.,  the  “official”  center  of 
the  city  is  assumed  to  be  the  center  of  the  drawspan  of 
the  Burnside  St.  bridge.  The  quarter-section  sheet 
which  shows  this  point  near  its  center  received  the  num¬ 
ber  3030.  This  allows  for  the  growth  of  the  city  to 
a  point  15  miles  to  the  north  and  the  same  distance  to 
the  west  of  this  place  without  getting  beyond  the  limits 
of  the  numbering  scheme,  and  it  was  thought  by  those 
who’discussed  the  matter  that  topographical  conditions 
are  such  that  a  greater  extension  of  the  city  in  those 
directions  is  very  improbable.  The  arrangement  of 
numbering  is  shown  on  the  accompanying  map,  with  the 
intermediate  numbers  omitted.  Sheets  having  30  as 
the  first  two  figures  lie  along  the  north  side  of  the 
Willamette  base  line,  and  those  having  30  for  the  last 
two  figures  lie  along  the  west  side  of  Union  Avenue. 

The  entire  city  is  mapped  on  these  quarter-section 
sheets,  the  original  scale  being  100  ft.  to  1  in.  Blue¬ 
prints  or  white  prints  on  cloth  are  used  in  many  of  the 
city  offices,  and  additional  information — such  as  the  lo¬ 
cation  of  houses,  the  house-numbering  outline,  the  sewer 
system  showing  house  branches,  the  water  system  with 
all  connections,  survey  monuments  with  corrected 
measurements  between  them,  street-grade  elevations, 
curb  distances,  etc. — is  drawn  on  them  for  use  in  the  of¬ 
fices  where  such  information  is  desirable. 

Rectograph  prints  of  the  tracings,  reduced  to  a  smaller 
scale,  are  used  in  several  of  the  offices  where  only  such 
information  as  is  shown  on  the  original  tracings  is 
required. 

This  numbering  scheme  was  w'orked  out  in  the  city 
engineer’s  drafting  room  some  time  ago  by  L.  F. 
Schuele  and  the  writer,  but  it  was  not  made  effective 
until  the  present  city  engineer,  O.  Laurgaard,  ordered 
the  necessary  changes  made  on  the  drawings. 


‘quarter-section  sheets”  used  as 
refe-ence  maps  in  the  city  offices,  in  place  of  the  old 
and  cumbersome  manner  of  designating  them,  which  ap¬ 
parently  “just  happened.”  By  the  new  .system,  the  city 
is  divided  into  half-mile  zones  extending  east  and  we.st, 
and  the  half-mile  squares  in  the.se  zones  are  numbered 
consecutively  from  we.st  to  east,  a  hundred  numbers  be¬ 
ing  assigned  to  each  zone.  The  zones  themselves  are 
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numbered  from  north  to  south,  their  numbers  being  the 
first  two  figures  of  the  sheet  numbers,  while  the  last 
two  figures  indicate  the  position  of  the  quarter  section 
with  reference  to  a  meridian. 

By  the  old,  discarded  method  a  map  of  the  city  was 
divided  into  half-mile  squares.  Those  of  the  top  row 
were  numbered  from  west  to  east,  beginning  with  No. 
6;  the  second  row  started  at  the  ea.st  with  No.  7;  while 
the  third  row  began  at  the  west  with  15,  each  row  end¬ 
ing  at  the  city  boundary.  In  this  manner  sheet  No. 
172  was  reached  at  the  south  edge  of  the  city.  Addi¬ 
tional  territory  was  annexed  to  the  city  from  time  to 
time,  and  the  sheets  showing  these  annexations  re¬ 
ceived  consecutive  numbers,  from  173  to  244,  these 
higher  numbers  appearing  at  most  unexpected  places 
around  the  edge  of  the  guide  map.  No  copy  of  a  law 
bmiting  the  numbers  used  for  this  purpose  to  244  can 
bo  found,  but  for  some  reason  (or  lack  of  reason)  the 
use  of  figures  stopped  there,  and  additional  sheets  were 
iesignated  by  letters.  The  entire  alphabet  was  used 
'‘or  this  purpose,  and  by  means  of  primes  was  used  as 
far  as  T"  a  second  time  through.  Fortunately,  the  ex¬ 
pedient  of  using  Greek  or  Chinese  characters  does  not 
seem  to  have  occurred  to  the  draftsman. 


Engineers’  Registration  Act  for  Oregon  Amended 
The  engineers’  registration  act  for  Oregon,  discussed 
in  Engineering  News-Record  of  Mar.  27,  1919,  p.  616, 
has  been  amended  to  include  the  insertion  of  a  sentence 
which  makes  the  Board  of  Engineering  Examiners 
consist  of  two  eivil  engineers,  two  mechanical  engi¬ 
neers,  one  electrical  engineer,  two  hydraulic  engineers 
and  two  mining  engineers 
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Reinforcement  of  Bridge  by  Means  of  an  Eccentric  Chord 

Floor  Span  Over  Railway  Tracks  Weakened  by  Corrosion  —  War  Conditions  Delay  Renewal  —  Erection 
Conditions  Necessitate  Placing  New  Chord  Above  FI(M>r — Panels  Offset  to  Balance  Eccentricity 


A  DIFFICULT  problem  was  presented  recently  by 
the  necessity  of  strengthening  a  steel  bridge  span 
in  Chicago  without  infringing  on  the  underclearance 
and  without  using  falsework.  It  was  .solved  by  the 
ingenious  expedient  of  adding  a  second  bottom  chord 
above  the 

floor  of  the  ^  m— - 

as  this  chord 
was  far  off 
center  the 
web  connec- 
neu- 
the 

connec- 

the 

floor 

was  strength¬ 
ened  in  effec- 
t  i  V  e  manner 
by  placing 
new  hangers 

and  by  supplementing  the  steel  stringers  by  wooden  tive,  and  the  top  flanges  of  the  stringers  were  materially 
stringers.  reduced  in  section.  It  v/as  necessary  to  replace  all  these 

Twelfth  St.  cro.sses  a  group  of  important  railway  parts  entire.  The  floor-beams,  on  the  other  hand,  had 
tracks  by  a  viaduct  810  ft.  long,  composed  chiefly  of  not  suffered  greatly.  In  these  circumstances  the  main 
wrought-iron  truss  spans,  built  in  1886.  In  the  course  problem  was  how  to  replace  the  bottom  chord  under  the 
of  time  corrosion  had  destroyed  large  parts  of  the  floor  hampering  space  and  traffic  conditions.  Replacement 
and  bottom  chord  members  exposed  below’  the  floor,  and  of  the  stringers  offered  less  difficulty, 
within  the  past  four  or  five  years  replacement  or  It  was  decided  to  leave  the  old  bottom  chord  undis¬ 
repair  had  become  an  urgent  matter.  Designs  for  a  turbed  and  add  a  new  chord  just  above  the  floor,  30  in. 
larger  and  more  substantial  viaduct  were  prepared  above  the  old  one,  carrying  it  down  in  the  end  panels 
three  years  ago,  and  the  expectation  was  that  con-  to  connect  centrally  at  the  end  pins.  As  the  web 
struction  could  be  undertaken  in  1917  or  1918.  The  members  intersect  on  the  center  line  of  the  old  chord 
state  of  the  steel  market,  however,  made  it  impossible  they  would  be  several  feet  apart  at  the  level  of  the  new 
to  obtain  material,  and  the  work  was  postponed  in-  chord,  and  thereby  would  develop  very’  large  rotational 
definitely.  moments.  To  neutralize  these  moments  the  chord  was 

On  account  of  the  great  importance  of  the  crossing  offset  in  successive  panels,  as  shown  in  the  diagram 
with  respect  to  street  traffic,  some  method  of  recon-  elevation.  Fig.  2. 

struction  had  to  be  devised  to  keep  the  structure  in  Below’  the  truss  diagram,  in  Fig.  2  is  given  the 
service,  and  the  plan  had  to  be  such  that  the  work  could  graphical  stress  polygon  for  full  live  load,  from  which 
be  done  under  traffic.  Twelfth  St.  is  the  only’  thorough-  it  will  be  seen  that  the  chord  and  web  stresses  are 
fare  across  the  tracks  in  a  distance  north  and  south  of  in  equilibrium  under  this  load  condition.  The  inclina- 
nearly  a  mile.  It  carries  important  vehicle  traffic  and  tion  of  the  short  chord  sections  betw'een  adjacent  web 
a  street-car  line,  so  that  closing  the  street  during  the  members  was  worked  out  by  analytical  computation  to 
repairs  could  not  be  considered.  The  railway'  traffic  produce  this  result,  and  the  stress  polygon  is  merely 
is  equally  important,  and  could  not  be  interrupted.  a  check.  The  rotational  tendency  of  the  web  stresses 

The  chief  difficulty’  was  presented  by  a  through-truss  at  each  eccentric  panel  point  is  just  balanced  by  the 
span  of  110  ft.  9  in.,  crossing  a  group  of  New’  York  opposite  rotational  tendency  of  the  tensile  stresses  in  the 
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second  step.  The  middle  truss 
then  had  to  l)e  reinforced 
while  both  roadways  were 
in  .service.  Throutthout  the 
whole  operation  the  street-car 
service  on  both  roadways  was 
niaintainetl. 

With  the  trusses  reinforced 
it  was  an  easy  matter  to  place 
the  floor-beam  hangers,  then 
the  new  timber  .stringers  anil 
their  stirrup  connections.  This 
work  was  done  first  on  one 
roadway,  then  on  the  other, 
vehicle  trattic  being  diverteil 
to  a  single  roadway.  The 
weakened  or  severed  bottoin 
laterals  were  not  replaced,  as 
the  structure  was  believed  to 
be  stiff  enough  to  reiiuire  no 
lateral  system. 

Under  the  contract  with  the 
city,  requiring  that  repairs  to 
the  viaduct  be  made  by  the 
railway  whose  tracks  are 
crossed,  the  work  was  paid  for 
by  the  New  York  Central 
Lines  West  and  the  Rock  Is¬ 
land  Lines,  at  a  total  cost  of 
about  $11,000.  The  planning 
and  execution  of  the  work, 
however,  were  in  the  hands  of 
the  New  York  Central  R.R. 
R.  R.  Letfler,  bridge  engineer, 
the  connection  between  the  new  chord  and  the  old  web  New’  York  Central  R.R.  West  of  Buffalo,  worked  out 
members.  The  panel  point,  therefore,  is  a  stiff  assem-  the  scheme  of  reinforcement,  and  decided  upon  the 
blage,  and  the  secondary  stress  moment  occurring  use  of  a  secondary  chord.  The  idea  of  offsetting 
under  partial  live  load  are  distributed  equally  to  the 
members,  without  strain  in  the  connection. 

As  the  truss  with  the  new  chord  (considering  the 
old  chord  out  of  action)  is  shallower  than  before,  the 
primary’  .stresses  in  most  of  the  truss  members  have 
lieen  increased  about  10''r  by  the  change;  but  as  these 
members  are  in  good  condition  the  extra  stress  is 
not  of  serious  consequence. 

In  strengthening  the  floor  the  main  item  was  placing 
9  X  18  timber  stringers  between  adjacent  steel  string¬ 
ers.  The  timbers  were  designed  to  carry  the  full  floor 
load  without  assistance  from  the  old  stringers.  A  spe¬ 
cial  stirrup  support  was  designed  for  carrying  them, 
consisting  of  tw’o  3  x  1-in.  steel  bars  pa.ssing  over 
oak  saddles  on  top  of  the  floor-beam  and  engaging 
anchorage  angles  under  the  new  and  old  stringers,  all 
as  shown  by  a  detail  in  Fig.  4,  which  is  shown  on  the 
following  page. 

At  each  truss  panel  point  the  gus.set  plates  of  the 
new  chord  carry  a  4-in.  pin  on  which  are  hung  two  U- 
rods  (Fig.  4).  The  lower  threaded  ends  of  the.se  rods 
carry  bearing  plates  on  which  the  old  floor-beams  are 
seated ;  stiffener  angles  riveted  to  the  ends  of  the  beams 
engage  the  rods  in  such  a  way  as  to  prevent  lateral 
movement. 

In  carrying  out  the  work,  the  first  step  was  to  rein¬ 
force  one  of  the  outer  trusses,  street  traffic  being  di¬ 
verted  to  the  other  roadway  to  give  working  room. 

The  reinforcement  of  the  other  outer  truss  was  the 
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Drainage  System  tor  Improved 
Country  Highways 

Tile  Underdrainage  Would  Protect  the  Surface 
Decrease  the  Cost  of  Roadside  Maintenance, 
and  Remove  Dangerous  Ditches 

By  Will  P.  Blair 

Xiitiiiniil  I’avinK  Hriok  Manufacturers’  Assi.. 
Cleveland,  Ohio 

Adequate  drainage  systems  consisting  of  tile 
.  underdrain  should  supplant  the  obsolete  ditch  for 
improved  country  highways.  If  this  were  done  the 
road  would  not  only  be  better  drained,  but,  by  the  elimi¬ 
nation  of  the  unevenness  of  the  right-of-way,  keepinj; 
it  in  good  condition  would  be  easier,  thus  saving  a 
large  portion  of  the  expense  of  roadside  maintenance, 
which  often  costs  more  than  maintenance  of  the  wear¬ 
ing  surface.  Aside  from  protection  of  the  wearing 
course  by  more  effective  drainage  and  greater  econo^'.y 
in  maintenance,  the  danger  from  deep  side  ditches 
would  be  removed — to  the  great  advantage  of  traffic. 

The  need  for  proper  drainage  continually  confronts 
the  engineer  when  designing  and  planning  a  road  im¬ 
provement,  but  it  is  as  constantly  ignored.  In  fact, 
drainage  neglect  is  so  common  a  fault  that  the  most  il¬ 
luminating  examples  fail  to  impress  deeply.  We  have 
echoed  and  preached  in  meetings  and  at  conferences  its 
necessity.  Reference  to  the  subject  so  often  made  has 
put  it  into  a  trite  class,  so  that  its  consideration  has 
merely  followed  a  rut,  rather  than  receiving  any  really 
con.structive  treatment.  It  has  not  been  made  the  sub¬ 
ject  of  research  or  experiment,  or  of  serious  thought. 

The  most  common  road-drainage  design  is  to  provide 
open  gutters  or  ditches  at  the  roadside.  City  streets 
are  seldom  underdrained  at  all.  The  practice  has 
scarcely  been  called  in  question.  Water-disposal  pipes 
are  frequentlj'  placed  underneath  and  lengthwise  of  the 
roadbed,  resulting  in  injury  to  the  road.  The  use  of 
open  side  ditches  may  almost  be  regarded  as  a  universal 
practice.  For  what  reason?  They  do  not  drain. 

Can  the  function  intended  be  provided  for  by  a  dif¬ 
ferent  plan?  I  believe  so.  Not  that  it  might  be  uni¬ 
versally  employed,  but  always  wherever  other  means 
are  less  efficient.  The  plan  is  shown  by  the  sketch  dia¬ 
gram  and  cross-section.  The  side  disposal  drains  are 
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the  chord  in  such  a  way  as  to  neutralize  the  rotational 
moments  at  the  joints  was  developed  by  H.  Grytness, 
chief  draftsman  in  Mr.  Leffler’s  office.  The  reinforce¬ 
ment  work  was  carrietl  out  by  the  Strobel  Steel  Con- 
.struction  Company,  of  Chicago,  on  a  force-account 
basis. 


Patch  Worn  Paving  with  Concrete 

Concrete  patching  for  cuts  and  wornout  places  in 
brick,  asphalt,  concrete  and  other  paving  is  being  used 
extensively  at  Terre  Haute,  Ind.  It  was  adopted  on 
account  of  low’  cost,  and  is  said  to  be  entirely  satis¬ 
factory. 

The  worn  spot  of  the  pavement  is  first  cleaned  out 
to  the  base  of  the  original  pavement,  all  dirt  being  re¬ 
moved,  and  then  a  thin  layer  of  cement  grout  is 
sprinkled  on  and  worked  with  a  brush  or  broom  till  it 
covers  the  bottom  and  sides  of  the  hole,  which  is  then 
Tilled  with  concrete. 

The  most  important  part  of  the  operation,  ac¬ 
cording  to  John  W.  White,  .secretary  of  the  board  of 
public  works,  is  to  have  proper  concrete.  This  should 
t)e  a  1:2:3  mix,  using  washed  material  w’ith  coarse  ag¬ 
gregate  ranging  from  i  to  ?  in.  The  surface  is  finished 
with  a  wood  float  1  in.  above  grade  to  allow  for  shrink¬ 
age  in  setting,  and  traffic  is  kept  off  for  several  days. 
Large  and  small  patches  are  made,  there  being  no  limit 
as  to  size. 
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nlaced  below  the  frost  line  where  water  can  flow  con¬ 
tinuously,  unhindered  by  either  ice  or  dirt  accumula¬ 
tion.  The  side  drains  should  also  be  placed  at  such 
depth  that  the  lateral  drains  will  receive  sufficient  fall, 
so  that  the  subgrade  can  be  freed  promptly  from  exces¬ 
sive  moisture,  thus  insuring  against  damage  by  heav¬ 
ing  due  to  freezing.  Where  the  road  surface  is  imper¬ 
vious  an  entirely  dry  base  can  be  maintained.  The 
entire  right-of-way  can  be  graded,  providing  only  for 
a  gentle  flow  of  the  surface  water  into  occasional 
catchbasins  located  at  proper  intervals.  The  sides  can 
then  be  mowed  and  cleaned  at  the  least  possible  expense. 

Comparing  this  condition  with  the  open  ditches,  the 
latter  require  constant  attention  to  keep  them  from 
clogging  up  and  retarding  the  flow  of  water.  Instead 
of  real  drainage,  we  usually  have  a  system  of  frog 
ponds — reservoirs  which  feed  the  moisture  by  capillary 
attraction  into  the  roadbed — resulting  in  more  or  less 
but  constant  injury  to  and  ofttimes  destruction  of  the 
wearing  surface. 

While  the  fact  that  the  cost  of  maintaining  the 
berms  and  embankments  imposed  by  the  open  ditches 
is  often  greater  than  the  cost  of  maintaining  the  wear¬ 
ing  surface  has  been  perfectly  apparent  to  experienced 
observers,  actual  data  have  but  recently  become  avail¬ 
able  for  its  confirmation. 

In  Illinois,  59  miles  of  improved  brick  road  surface 
cost  $5.36  per  mile  to  maintain.  The  shoulders  of  the 
same  road  cost  $51.20  per  mile.  Maintaining  the  sur¬ 
face  of  other  roads  was  found  to  cost  $30.25  per  mile, 
while  their  shoulders  cost  $51.20  per  mile. 

In  Ohio,  302  miles  of  brick  road  surface  cost  $10,- 
351.99  to  maintain.  The  roadsides  of  the  same  mile¬ 
age  cost  $27,183.53.  Other  road  surfaces  covering  381 
miles  cost  $39,825.17  and  the  roadsides  cost  $52,522.78. 

Underground  Drains  Easy  to  Maintain 

It  is  known  from  experience  that  underground  dis¬ 
posal  drains  are  maintained  in  constant  working  order 
with  .scarcely  any  cost  whatever  for  an  indefinite  num¬ 
ber  of  years.  The  cost  of  installation  in  many  instances 
is  less  than  that  of  the  open  ditch.  Cost  of  drainage  is 
often  made  the  reason  against  its  installation,  yet  a 
single  case,  to  which  Fred  R.  Williams,  paving  engineer, 
of  Cleveland,  will  bear  testimony,  demonstrates  the  un¬ 
soundness  of  the  excuse. 

The  case  in  point  came  about  in  the  construction  of 
Woodhill  Road  in  Cleveland.  The  specifications  pro¬ 
vided  the  drainage  plan  herein  advocated.  In  spite  of 
frequent  rains,  the  installation  of  the  drainage  system 
enabled  the  contractor  to  proceed  \.’ith  his  work  of 
laving  the  pavement.  Other  street  contracts  held  by 
the  same  contractor,  but  not  calling  for  such  drainage, 
were  held  up,  awaiting  a  sun-dried  condition.  The  lesson 
of  economy  was  so  plain  that  the  contractor,  without 
other  compensation  than  that  of  being  able  to  proceed 
with  his  work,  installed  this  very  system  as  a  matter 
of  construction  economy. 

Aside  from  the  economy  in  construction,  durability 
of  the  road  and  the  great  reduction  in  maintenance 
cost  due  to  establishing  a  drainage  system  that  will 
drain,  we  must  be  alert  to  the  fact  that  open  ditches 
on  the  roadside  are  often  a  menace  to  life.  In  case  of 
fatal  accidents  there  is  but  little  difference  in  results 
whether  your  team  or  auto  goes  into  the  ditch,  down 
the  mountainside  or  over  a  precipice. 


But  a  greater  reason  than  all  else  in  support  of 
drainage  which  will  drain  is  the  increa.sed  durability 
which  it  adds  to  the  life  of  the  pavement,  thereby  le.ss- 
ening  maintenance  cost  and  increasing  efficiency  and 
satisfaction  in  use. 

Kentucky  Sump  Holes  Materially 
Reduce  Flood  Flows 

By  R.  W.  Spear 

Chicapo 

Underground  conditions  in  Kentucky  on  the  site 
of  the  water-.supply  for  Camp  Henry  Knox,  a  field- 
artillery  firing  center  located  at  Stithton,  are  such  that 
the  flood  flow’s  are  as  much  as  40%  less  than  the  cal¬ 
culated  maximum.  This  is  due  to  sump  hole  areas,  com¬ 
mon  in  Kentucky,  which  are  connected  with  caverns  in 
the  soluble  limestone  and  afford  temporary  storage. 

Otter  Creek  empties  into  the  Ohio  River  about  30 
miles  downstream  from  Louisville.  The  drainage  area 
above  a  proposed  dam  is  150  square  miles.  From  25 
to  50''r  of  this  area  is  composed  of  sump  holes,  which 
are  so  deep  that  even  in  prolonged  rainy  .seasons  they 
have  no  surface  outlet.  The  location  of  the  outlets  is 
generally  unknown;  but  the  writer  learned  during  the 
course  of  his  study  that  a  particular  sump  hole  was  the 
source  of  Big  Springs,  outside  the  Otter  Creek  drain¬ 
age  basin  about  five  miles  from  the  sump  hole.  This 
fact  was  established  in  a  crude  but  efficient  way  by 
farmers  who  poured  corn  cobs  in  the  sump  hole  and 
later  observed  them  coming  out  at  the  Big  Springs. 

It  is  probable  that  some  water  is  carried  into  and 
some  outside  of  the  drainage  basin,  through  these  chan¬ 
nels.  By  comparing  the  Otter  Creek  watershed  with 
others  having  similar  shapes  and  sizes  and  having  ap¬ 
proximately  the  same  character  of  rainstorms  both  in 
intensity  and  duration,  it  was  found  that  the  probable 
maximum  run-off  at  the  dam  would  be  19,000  cu.ft.  per 
second.  By  calculations  made  from  high-water  marks,  a 
maximum  flood  of  11,000  cu.ft.  per  second  was  obtained. 

Reason  for  Discrepancy 

In  the  writer’s  opinion,  the  entire  discrepancy  in  the 
above  figures  cannot  be  attributed  to  the  mere  possi¬ 
bility  that  more  water  is  carried  out  of  than  into  the 
watershed  by  the  outlet  of  the  various  sump  holes.  The 
major  portion  of  this  discrepancy  must  be  attributed  to 
the  fact  that  a  very  considerable  portion  of  the  total 
rainfall  finally  reaches  the  channels  of  Otter  Creek  and 
its  feeders  through  the  sump-hole  channels — a  route 
that  is  much  slower  than  the  surface  drainage  routes. 
The  distance  from  sump  hole  to  creek  is  often  as  much 
as  five  miles,  and  the  water  in  passing  through  the 
underground  channel  has  such  a  sluggi.sh  flow  that  the 
sump  holes  empty  themselves  only  at  a  considerable 
period  of  time  after  the  cessation  of  a  storm.  In  many 
in.stances  this  underground  flow  is  so  slow  that  the  sump 
holes  become  ponds. 

Geologically,  a  sump  hole  is  a  tumbled-in  cavern 
formed  originally  in  a  porous  stratum  near  the  surface. 
These  sump  holes  and  caves  hold  back  that  portion  of 
the  storm  water  which  would  contribute  to  the  peak 
load  stream  flow,  until  after  the  surface  drainage  has 
reached  the  streams  and  passed  on. 
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Reorganization  of  the  Engineering  Standards  Committee 

Effect  of  Engineering  Standards  Movement  on  Technical  Societies — Reorganization  to  Give  Broader 
Representation — Association  May  Be  Formed  to  Elect  the  Committee — Formulating  Safety  Codes 

By  Edward  B.  Rosa 

Chief  I’tiysi<'ist.  Hureau  of  Standanl.s,  WashinKton.  1).  C. 

(Concluded  from  “Enyineering  Nfivs-Record”  of  May  1,  1919,  page  862) 


Ope  ning  to  dinrusKion  the  vitally  important  sub¬ 
ject  of  centralized  standardization,  the  first  part 
of  Dr.  R/tsa’s  article  asserted  that  existing  tech¬ 
nical  societies  vrill  not  be  harmed,  that  the  move¬ 
ment  is  founded  on  principles  of  fair  play,  and 
that  a  coordinating  agency  is  needed  in  stand¬ 
ardization.  After  telling  why  reorganization  on 
a  democratic  basis  became  necessarif,  he  under¬ 
took  to  sketch  one  idea  of  the  possible  ultimate 
form  of  organization.  Continuing  this  subject, 

Dr.  Rosa  proceeds  to  point  out  why  the  Bureau 
of  Standards  and  other  Government  agencies  are 
concerned  in  the  movement. — Editor. 

Division  6  would  consist  of  the  American  So¬ 
ciety  for  Testing  Materials  and  a  considerable 
number  of  national  associations  concerned  with 
materials.  The  American  Society  for  Testing  Materials 
would  be  the  leading  society  in  the  division,  and  would 
carry  on  its  work  substantially  as  now.  It  would  be  in 
clo.se  association  with  the  other  societies  of  its  division, 
with  lines  of  cormection  with  other  divisions  through 
members  of  its  cooperating  committees.  This  division 
would  contain  representatives  of  many  other  societies 
Itesides  the  American  Society  for  Testing  Materials,  but 
probably  most  of  them  would  also  be  members  of  the 
American  Society  for  Testing  Materials.  Division  6 
would,  in  fact,  be  an  American  Society  for  Testing  Ma¬ 
terials  family,  as  Division  1  would  be  an  electrical  family 
in  which  the  American  Institute  of  Electrical  Engineers 
would  naturally  take  the  lead.  Similarly,  the  American 
Society  of  Mechanical  Engineers,  the  American  Society 
of  Civil  Engineers,  the  American  Institute  of  Mines 
and  Metallurgy,  the  American  Chemical  Society,  the 
Society  of  Automotive  Engineers,  the  American  Rail¬ 
road  Association  and  other  large  societies  and  associa¬ 
tions  would  presumably  take  a  leading  position  in  their 
respective  divisions.  The  influence  of  these  leading 
societies  and  the  recognition  accorded  them  would  be 
enhanced  by  this  relation. 

ScoPK  OF  Activities 

Most  of  the  business  of  the  Standards  Committee 
would  probably  be  done  by  an  executive  committee  and 
the  paid  general  secretary  and  assistant  secretaries 
acting  under  it.  The  various  .sections  of  the  Standards 
Committee  would  be  advisers  to  the  executive  committee 
on  matters  pertaining  to  their  respective  subjects.  The 
Standards  Committee  would  report  annually  to  the 
American  Engineering  Standards  Association,  which,  as 
a  great  self-determining  national  bod.v,  would  authorize 
changes  of  procedure,  provide  for  the  selection  of  the 
Standards  Committee  and  approve  its  budget  and  plans. 
Such  an  organization  would  be  businesslike  and  effec¬ 
tive,  and  as  simple  as  that  of  any  large  national  or¬ 
ganization.  The  office  staff  should  include  some  com¬ 


petent  editors  and  draftsmen  to  assist  in  puttinp 
standards  into  good  form  for  publication,  in  as  uniform 
style  as  possible. 

It  would  be  desirable  for  the  a.s.sociation  to  publish 
all  standards  prepared  under  its  supervision  in  a  uni¬ 
form  edition,  fully  indexed,  and  thereby  make  them 
readily  available  at  small  expense  to  the  general  public. 
In  connection  with  such  publication,  they  would  be  care¬ 
fully  studied  to  see  whether  there  were  conflicts  or  in¬ 
consistencies  among  them,  and  useful  references  would 
be  made  from  one  code  or  standard  to  another.  Such 
publication  in  uniform  style,  with  explanatory'  foot¬ 
notes  and  cross-references,  would  be  of  enormous  value. 
It  w’ould  be  the  greatest  step  ever  taken  toward  gen¬ 
eral  acceptance  and  national  uniformity  in  engineering 
and  industrial  standards.  This  would,  of  course,  not 
interfere  with  the  publication  by  each  society  of  its  own 
work  in  its  “Proceedings.” 

Budget  of  the  Committee 

The  American  Engineering  Standards  Association 
should  have  an  annual  income  of  not  less  than  $50,000, 
in  addition  to  the  cost  of  publishing  standards,  which 
work  would  be  self-supporting.  This  income  would  be 
derived  from  a  large  number  of  memberships  in  the 
association.  These  memberships  would  not  be  personal, 
but  every  member  would  repre.sent  some  engineering 
or  industrial  organization  or  Government  department. 
If  one  member  were  appointed  for  every  500  members 
of  an  engineering  society,  and  a  membership  fee  of 
$50  were  paid,  this  would  amount  to  10c.  per  year  per 
member  of  such  society,  and  would  not  be  a  heavy  tax 
for  so  important  a  matter.  It  would  yield  $1000  (with 
20  members  appointed  to  the  association)  from  a 
society  of  10,000  members,  and  would  give  $50,000  per 
year  when  the  association  had  1000  members.  As  yet. 
however,  no  provision  has  been  made  for  a  large  mem- 
l)ership,  and  this  proposal  is  only  a  suggestion  for 
future  consideration. 

Why  the  Bureau  of  Standards  Is  Interested 

The  Bureau  of  Standards  has  been  greatly  interested 
in  the  plans  of  the  Engineering  Standards  Committee 
from  the  start,  and  hoped  to  .see  them  realized  at  an 
earl.v  date.  The  reasons  for  this  were,  first,  that  the 
committee  would  be  able  to  render  a  service  of  tremen¬ 
dous  importance  in  promoting  engineering  and  indus¬ 
trial  standardization,  and,  second,  that  it  would  aid  the 
bureau  in  getting  into  closer  contact  with  engineering 
and  industrial  organizations  and  secure  a  better  under- 
.standing  of  the  bureau’s  work.  It  is  impossible  for  the 
bureau  to  explain  its  work  and  its  plans  in  detail  to 
every  agency  that  is  interested.  Although  bureau  rep¬ 
resentatives  do  a  large  amount  of  traveling  and  partic¬ 
ipate  in  a  large  number  of  conferences  and  committee 
meetings,  and  although  the  bureau  has  a  large  number 
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of  cooperating  committees  assisting  in  its  work,  it  is 
jievond  its  power  to  consult  everyone  who  thinks  he 
ought  to  be  consulted  in  advance  of  taking  up  work,  or 
to  communicate  results  from  time  to  time  to  everyone 
interested. 

We  have  earnestly  wished  for  years  that  there  was 
some  agency  or  mechanism  that  would  provide  a  better 
connection  than  has  existed  between  the  bureau’s  re¬ 
search  and  standardization  work  and  that  of  the  engi¬ 
neering  societies  and  industrial  organizations.  It 
appeared  that  the  Engineering  Standards  Committee, 
especially  if  reorganized  as  proposed  so  as  to  be  dem- 
ocractic  and  thoroughly  representative  and  supported 
bv  a  strong  public  sentiment,  afforded  an  ideal  method 
of  cooperation  between  the  agencies  of  Federal,  state 
and  municipal  Government  and  the  technical  and  com¬ 
mercial  organizations  concerned  with  engineering  and 
industrial  standards. 

Neither  the  Bureau  of  Standards  nor  any  other  Gov¬ 
ernment  department  was  concerned  in  the  organization 
of  the  Engineering  Standards  Committee,  except  that 
the  bureau  was  consulted  occasionally,  and  promised  its 
support  when  the  proper  time  should  come.  The  bureau 
has  recently  been  drawn  into  the  discussion  in  con¬ 
nection  with  the  proposed  reorganization  of  the  com¬ 
mittee,  and  believes  that  the  present  plans  are  wisely 
drawn  and  deserve  general  support.  The  bureau  offers 
its  full  cooperation  in  establishing  and  carrying  on  the 
work  of  the  association,  and  invites  the  cooperation  of 
the  Engineering  Standards  Committee  in  return. 

Why  the  Government  Is  Interested 

There  has  not  yet  been  opportunity  for  discussion 
by  all  departments  of  the  Government  of  the  new  plans 
of  the  Engineering  Standards  Committee.  It  is  easy 
to  see,  however,  why  the  Federal  Government  should 
participate  in  the  formation  of  an  American  Engineer¬ 
ing  Standards  Association,  within  which  there  is  to 
be  an  able  and  representative  Standards  Committee 
on  which  the  Government  departments  will  be  repre¬ 
sented  and  which  will  aid  in  securing  the  cooperation 
that  is  essential  in  the  preparation  of  standards  and 
specifications.  The  departments  will,  of  course,  be  free 
to  act  independently  of  the  committee  when  they  see  fit, 
just  as  any  society  may  do,  as  there  will  be  no  com¬ 
pulsion  exercised.  But  the  advantages  of  cooperation 
are  so  great  that  the  committee  will  without  doubt  be 
utilized  to  the  full,  and  important  and  far-reaching 
results  in  the  direction  of  better  and  more  uniform 
specifications,  leading  to  economy  and  simplification  in 
buying,  may  be  expected. 

The  war  has  taught  many  lessons,  not  the  least  being 
the  feasibility  and  advantage  of  producers  cooperating 
with  and  helping  the  Government.  Another  lesson  is 
that  standardization  and  simplification  of  sizes  and 
styles  are  practicable,  and  go  far  in  the  direction  of 
reducing  costs  and  investment  in  stock.  When  one 
thinks  of  the  immense  opportunity  for  improvement  in 
these  respects  in  all  the  purchases  by  Federal,  state 
and  municipal  Governments,  and  the  equally  great  in¬ 
fluence  such  standardization  will  have  on  business 
generally,  it  is  hard  to  refrain  from  extravagant  lan¬ 
guage  as  to  the  duty  of  the  hour  and  the  obligation 
resting  upon  those  in  authority  to  act  promptly  in  this 
matter. 

Some  months  ago  the  Bureau  of  Standards  outlined 
a  plan  for  the  preparation  of  a  series  of  national 


indu.strial  .safety  codes.  They  were  intended  to  meet 
the  needs  of  a  very  large  number  of  industries,  and  to 
be  suitable  for  adoption  by  the  state  accident  and 
industrial  commissions.  It  was  planned  to  secure  in  the 
preparation  of  these  codes  the  active  cooperation  of 
engineering  and  industrial  association.s,  manufacturers, 
engineers  of  state  and  municipal  agencies,  inspectors, 
etc.  A  large  and  representative  committee  would  be 
formed  to  advise  the  bureau  as  to  the  general  plans,  and 
many  small  working  committees  to  assist  in  the 
preparation  of  the  various  codes,  of  which  there  would 
he  fifty  or  more. 

A  conference  of  representatives  of  all  the  interests 
concerned,  to  discuss  the  question  and  to  advise  with 
respect  to  plans  for  the  work,  assembled  in  Washington 
on  Jan.  15.  The  bureau  did  not  feel  warranted  in 
assuming  the  leadership  in  so  large  an  undertaking 
without  the  strong  support  and  promise  of  cooperation 
of  the  various  interests  concerned;  and  it  wi.shed  to 
have  approval  in  advance  of  its  plans  for  securing  this 
cooperation,  if  the  work  were  to  be  undertaken.  The 
bureau  had  frequently  been  requested  to  take  it  up. 
There  was  no  doubt  that  the  work  ought  to  be  done. 
Industrial  accidents  to  the  number  of  750,000  each  year 
(not  counting  the  railroads  and  other  industries  out¬ 
side  the  range  of  the  proposed  codes),  including  perhaps 
20,000  fatalities,  and  millions  of  dollars  paid  annually 
in  compensations  for  accidents,  constituted  a  powerful 
argument  for  action. 

The  questions  put  to  the  conference  were,  “Should 
the  Bureau  of  Standards  take  the  lead?”  and,  "Should 
the  work  be  done  under  the  auspices  of  the  recently 
created  Engineering  Standards  Committee?”  (which, 
however,  was  not  yet  functioning).  This  brought  up 
the  question  of  whether  this  committee  was  sufficiently 
representative  to  serve  in  such  capacity,  and  after  a 
discussion  within  the  committee  and  between  it  and  a 
limited  number  of  representatives  of  other  interests, 
which  discussion  has  continued  for  three  months,  the 
committee  has  prepared  for  recommendation  to  the  five 
founder  societies  a  revision  of  its  constitution  which 
provides  for  a  broadening  of  its  membership  and  func¬ 
tions  and  a  change  of  name  to  the  American  Engineer¬ 
ing  Standards  Association. 

A  Referendum  on  the  Question 

The  Washington  conference  of  Jan.  15  appointed  a 
committee  of  three  (of  which  the  chairman  of  the 
Engineering  Standards  Committee  was  one)  to  prepare 
a  report  of  the  conference  to  be  sent  to  all  the  engi¬ 
neering,  industrial  and  Governmental  bodies  represented 
and  to  ask  for  a  written  reply  to  the  above  questions, 
on  which  no  vote  was  taken  at  the  conference.  This 
report  was  held  up  at  the  request  of  the  chairman  of 
the  Engineering  Standards  Committee,  pending  the  re¬ 
sult  of  its  discussion  on  the  question  of  reorganization. 
It  has  recently  been  sent  out,  with  a  brief  statement 
of  the  proposed  plan  of  reorganization  and  a  recom¬ 
mendation  by  the  bureau  that  the  work  of  creating 
industrial  safety  codes  be  carried  on  under  the  auspices 
of  the  reorganized  committee. 

No  Conflict  of  Interest 

The  chairman  of  the  American  Engineering  Stand¬ 
ards  Committee,  Prof.  Comfort  A.  Adams,  now  president 
of  the  American  Institute  of  Electrical  Engineers,  with 
whom  I  have  worked  in  full  accord  on  the  committee 
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of  three,  sailed  a  few  days  ago  for  Europe.  The  third 
member  of  the  committee,  H.  W.  Forster,  representing 
at  the  Washington  conference  the  National  Fire  Pro¬ 
tection  Association  and  the  National  Safety  Council,  is 
now  in  the  West.  It  therefore  seems  to  devolve  upon 
me  to  give  a  brief  account  of  the  events  that  led  to 
the  proposed  reorganization  of  the  American  Engineer¬ 
ing  Standards  Committee,  in  order  that  the  referendum 
vote  of  the  Bureau  of  Standards  may  not  be  prejudiced 
by  published  articles  based'  upon  what  I  believe  is  a 
serious  misapprehension  of  the  situation. 

The  matter  is  of  great  and  far-reaching  importance, 
and  there  is  no  need  for  haste  in  coming  to  a  con¬ 
clusion.  Full  and  sympathetic  consideration  should  be 
given  to  the  question.  If  anyone  doubts  the  wisdom  of 
the  proposed  plan,  he  should  attempt  to  formulate  a 
better  one  for  accomplishing  the  end  in  view.  For¬ 
tunately,  there  is  no  conflict  of  interest  to  confuse  the 
issue.  Everyone  desires  to  see  engineering  and  indus¬ 
trial  standardization  promoted.  Everyone  desires  to  see 
a  large  degree  of  cooperation  in  such  work  among  the 
various  societies  and  between  such  societies  and  Gov¬ 
ernmental  agencies.  Everyone  wishes  to  see  fair  play, 
with  the  recognition  of  the  rights  of  all,  and  to  dis¬ 
courage  the  spirit  of  autocracy  either  in  engineering 
societies  or  in  Government  departments.  Since  we  are 


Neurasthenia  a  Growing  Disease  in 
Engineering  Work 

May  Be  Caused  by  Accident,  Overwork,  Grinding 
Routine  or  Outside  Worries — Expert 
Care  Imperative 
By  Chesla  C.  Sherlock 

IVs  Molnpp.  Iowa ;  formerly  Secretary  of  the  Iowa  Industrial 
Commission,  Workmen's  Compensation  Service 

EURASTHENIA  is  a  disea.se  which  is  becoming 
more  and  more  common  in  the  civil  engineering 
field.  It  is  already  grounded  in  contracting  work  and 
seems  to  be  gaining  a  foothold  in  the  structural  iron  and 
steel  trades.  This  fact  is  causing  large  employers,  as 
well  as  those  engaged  in  administering  the  workmen’s 
compensation  acts,  to  demand  more  of  a  knowledge  of 
this  unusual  disorder. 

Neurasthenia  means  “nerve  weakness.”  In  medical 
terms,  it  is  “a  condition  of  nervous  debility  supposed  to 
be  dependent  upon  impairment  in  the  functions  of  the 
spinal  cord.” 

Some  think  malingering  is  due  to  a  neurasthenic  con¬ 
dition  and  others  consider  malingering  and  neurasthenia 
as  the  same  thing.  Malingering  is  not  necessarily  de¬ 
pendent  upon  the  state  of  the  nerves.  In  fact,  the 
malingerer  is  generally  a  fraud.  He  knows  that  he  is 
able  to  do  an  honest  day’s  work,  but  he  prefers  to  loaf 
while  making  others  believe  that  he  is  incapacitated. 
W’hile  we  have  a  plain  case  of  deception  and  fraud  in 
malingering,  the  sufferer  from  neurasthenia  is  so  im¬ 
paired  in  his  nerve  forces  that  he  honestly  believes  that 
he  is  incapacitated  and  unable  to  resume  his  employment. 

Viewed  from  the  exterior,  the  two  conditions  may  at 
times  appear  to  be  identical.  Without  the  aid  of  medical 
science  we  probably  would  have  no  means  of  discrim¬ 
inating  between  the  two.  A  clever  malingerer  is  worse 
than  a  neurasthenic;  he  may  prolong  his  fancied  condi- 
Jfon  for  an  indefinite  period,  while  the  neurasthenic  may 
become  himself  at  any  time  and  return  to  work. 
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in  full  accord  as  to  all  the  ends  in  view,  it  is  o'.l,  a 
(luestion  of  method;  and  when  the  circumstance.'  are 
understood  alike  by  all,  it  is  believed  that  full  ayiee- 
ment  will  readily  be  reached. 

The  American  colonies  found  grave  difficulties  when 
they  combined  as  a  nation  because  they  had  to  sur¬ 
render  some  of  their  independence.  Engineering 
societies  cannot  cooperate  systematically  without  recog¬ 
nizing  each  other’s  rights  and  therefore  surrendering 
some  of  their  own  independence.  But  they  cannot  e.xer- 
cise  their  functions  independently,  in  the  absence  of 
such  cooperation,  without  frequent  conflicts  and  duplica¬ 
tion  of  effort.  We  must  choose  between  conflict  and 
cooperation.  The  members  of  the  American  Engineer¬ 
ing  Standards  Committee  have  recognized  the  logic  of 
the  situation,  and  have  proposed  a  wise  and  generous 
action. 

They  have  outlined  a  plan,  for  presentation  to  the 
founder  societies,  whereby  the  present  organization  can 
proceed  with  business  at  once  but  take  in  new  organi¬ 
zations  as  they  apply  and  qualify  (when  the  constitu¬ 
tion  is  amended),  and,  when  the  membership  has 
increased  sufficiently  to  justify  it,  divide  up  into  divi¬ 
sions  and  create  a  smaller  Standards  Committee  with  a 
central  executive  committee.  It  will  thus  gradually 
become  the  great  national  body  it  should  be. 


Neurasthenia  may  be  caused,  in  an  industrial  sense, 
by  a  number  of  conditions.  I  venture  the  suggestion 
that  “shell  shock,”  as  it  is  known  in  the  trenches,  is 
clo.sely  allied  to  certain  conditions  arising  in  industrial 
employment  which  might  be  characterized  as  “indus¬ 
trial  shock.”  The  latter  we  have  called  neurasthenia  in 
the  past.  It  may  be  caused  by  overwork,  too  much  of  a 
“grind”  which  exhausts  the  nerve  forces  of  the  worker, 
rendering  him  nervous,  sensitive,  high-strung  and  an 
easy  prey  to  mental  ills.  However,  it  is  accidents  and 
injuries  that  more  often  lead  the  individual  of  weak 
nerve  force  to  neurasthenia.  Then,  again,  it  may  develop 
from  sources  entirely  outside  the  employment,  such  as 
domestic  worries  or  financial  distress.  One  authority 
states  that  it  is  the  result  of  “misplaced  imagination." 

Employers  should  treat  the  neurasthenic  with  con¬ 
sideration  and  not  be  too  ready  to  class  him  as  a 
malingerer.  Oftentimes  the  charge  that  “there  is  noth¬ 
ing  wrong  with  you”  has  caused  the  neurasthenic  to 
suffer  greater  mental  and  physical  distress  than  was 
warranted. 

It  seems  that  the  neurasthenic  condition  can  arise  from 
all  manner  of  injuries  which  a  workman  may  commonly 
receive  in  normal  industrial  employment.  One  man 
slipped  under  a  heavy  load;  another  lost  a  hand,  still 
another  wrenched  his  back,  and  another  received  a  blow 
on  the  head  which  caused  him  to  have  ringing  sensations 
in  his  head  for  several  months.  Only  experts  should  be 
allowed  to  handle  such  cases.  As  neurasthenia  is  a 
nerve  disorder,  it  may  extend  over  a  period  of  several 
years  and  absolutely  incapacitate  a  man  from  carrying 
on  his  trade.  During  that  time  he  is  subjected  to  a 
diseased  mind  and  disordered  nerves,  rather  than  to 
physical  disability.  He  is,  none  the  less,  incapable  of 
work. 

Neurasthenia  is  as  interesting,  as  dangerous  and  as 
powerful  as  “.shell  shock” — and  as  pitiable.  Both  cause 
losses  that  are  unavoidable  and  both  can  be  corrected 
if  taken  in  time. 
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Reinforced-Concrete  Culverts  Under 
Irrigation  Canal 

After  Many  Experiments  Engineers  on  Rio  Grande 
Project  Adopt  Cradle  Construction  for 
Drains  in  Quicksand 

By  D.  C.  Willett 

KI  I’aso,  Tex. 

4  FTER  much  experimentation  and  many  failures  in 
1  V  the  construction  of  drains  under  irrigation  canals, 
there  has  been  developed  a  type  of  reinforced-concrete 
culvert,  for  use  in  sandy  soil,  which  is  proving  satisfac¬ 
tory. 

This  design  has  been  developed  by  the  engineers  of 
the  Rio  Grande  project  in  New  Mexico  and  Texas, 
a  special  timber  cradle  being  used  in  connection  with 
the  construction  of  the  pipe.  A  standard  drawing  has 
been  adopted,  as  reproduced  here,  the  variable  dimen¬ 
sions  being  lettered  and  tabulated  on  each  sheet  for  use 
in  the  field.  from  the  canal  above. 

After  the  timber  cradle  is  laid,  to  hold  the  pipe  in  lars  is  a  1  : 3  :  4  mix 
place,  the  precast  reinforced-concrete  pipe  are  laid  by  It  will  be  noted  froi 
the  use  of  a  dragline.  A  cofferdam  is  then  built,  as  il-  the  outlet  that  the  lal 
lustrated  in  the  photograph,  with  space  on  one  side  for  the  former,  but  the  th 
the  passage  of  the  water  from  the  drain.  A  small  cen-  ing  of  the  reinforcing 
trifugal  pump  is  set  up  in  a  convenient  position  to  pump  The  picture  shows 
out  the  cofferdam  and  keep  it  clear  of  water  while  the  canal  crossing,  which 
l:3i:7  concrete  is  poured  around  the  pipe.  Hand-  ft.  wide  and  an  outlet 
molded  concrete  collars,  6  ft.  apart,  as  shown,  are  added  12  ft.  long.  The  tot 
for  stiffening  the  pipe  and  to  prevent  leakage  of  water  complete. 
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Computation  of  the  Time  Required 
To  Fill  a  Graving  Dock 

liased  on  the  Method  of  Filling;  From  an  Upper 
Orifice  as  Well  as  F'rom  Usual  Gate 
Openings  at  Bottom  of  Dock 

By  Eugene  E.  Halmos 

(•efiijminK  EriKinerr,  Harclay  I’araons  &  K1a|)|>,  fiO  Wall  St., 
New  York  City 

For  the  purpt)se  of  filling  a  graving  dock  it  is  cus¬ 
tomary  to  provide  a  series  of  flooding  pipes  located 
near  the  bottom  of  arid  passing  through  the  caisson  gate 
which  closes  the  entrance  of  the  dock.  The  pipes  are 
equipped  with  gate  valves  which  are  operated  from  the 
deck  of  the  caisson.  The  number  and  size  of  these 
pipes,  however,  are  limited  by  stability  and  structural 
considerations,  and  if  they  are  the  only  means  for  flood¬ 
ing  the  dock,  the  Ailing  of  the  uppermost  few  feet,  as  a 
rule,  takes  a  very  considerable  time,  due  to  the  con¬ 
stantly  decreasing  head  and  the  increasing  area  of  the 
dock. 

As  time  is  a  verj-^  valuable  element  in  the  operation 
of  dry  docks,  it  is  good  practice  to  install  an  additional 
opening  in  the  side  wall  of  the  dock,  located  as  high 
as  tidal  conditions  permit  and  connected  with  the  out¬ 
side  water  by  means  of  a  culvert.  The  top  of  the 
oriflee  should  be  at  lea.st  two  feet  below  low  tide.  The 
Ailing  of  the  dock  is  then  performed  in  the  following 
manner:  After  the  keel  blocks  are  properly  placed 
in  the  empty  dock,  Arst  only  two  or  three  valves  are 
opened  in  the  gate  so  as  to  avoid  damage  to  or  displace¬ 
ment  of  the  keel  blocks  due  to  the  inrush  of  water. 
'.Vhen  the  water  reaches  a  depth  of  about  3  ft.  on  the 
floor,  all  pipes  are  opened  in  the  gate.  When  the  water 
IS  up  about  5  or  6  ft.  above  the  floor  a  sufficient  cush¬ 
ion  is  created  to  dissipate  the  energy  of  the  water 
falling  from  the  side  oriflee,  and  this  is  opened  and  kept 
open,  together  with  all  the  pipes,  until  the  dock  is  Ailed. 

Dock  Emptied  in  Three  Stages 

Until  the  water  inside  the  dock  has  reached  the  ele¬ 
vation  of  the  pipes,  the  computation  of  the  time  lapsing 
in  Ailing  the  dock  is  a  very  simple  matter,  both  the 
pipes  and  the  oriflee  in  the  sidewall  discharging  water 
under  constant  head.  The  discharge  per  second  can  be 
readily  determined  if  the  proper  coefficients  are  applied. 
The  volume  of  the  dock  at  any  elevation  being  known, 
the  quotient  of  the  volume  and  the  rate  of  discharge  will 
give  the  number  of  seconds  required  to  All  the  dock  to 
the  elevation  of  the  flooding  pipes  or  to  any  intermedi¬ 
ate  depth.  From  this  elevation  on,  however,  the  deter¬ 
mination  of  the  time  for  Ailing  the  dock  to  any  greater 
depth  becomes  difficult,  because  the  pipes  will  discharge 
under  a  varjflng  head  while  the  oriflee  still  discharges 
under  a  constant  head.  Moreover,  the  sides  of  the 
dock  being,  as  a  rule,  carried  up  on  a  batter,  the  hori¬ 
zontal  sectional  area  of  the  dock  is  also  changing  from 
elevation  to  elevation.  The  writer  has  not  found,  in 
textbooks  on  hydraulics,  formulas  applicable  to  these 
conditions,  and  therefore  believes  that  his  method  of 
computation,  hereinafter  shown,  will  be  of  interest,  as 
this  problem  is  met  in  practically  every  case  of  dry-dock 
design. 

In  plan,  a  graving  dock  is  a  long  rectangle,  flnished 
by  a  tapering  or  rounded  head.  By  transformation  of 


areas  the  equivalent  length  of  a  dock  of  the  same  \ol- 
ume,  pos.sessing  the  normal  cros.s-section  throughmii. 
can  be  easily  found  with  sufficient  accuracy.  The  ac¬ 
companying  flgure  .shows  a  cross-section  typical  (if 
ma.sonry  graving  docks.  It  can  be  .seen  that  the  de¬ 
termination  of  the  time  necessary  to  All  the  dock,  fncn 
the  elevation  of  the  pipes  (Plane  Q)  to  the  level  nf 
the  outside  water,  will  have  to  be  done  in  three  step>. 
Between  planes  Q  and  R  the  pipes  discharge  under  var¬ 
iable  head,  the  discharge  of  the  oriflee  is  constant,  and 
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('ROSS-SECTION  OF  OKAVI.VG  DOCK  SHOWING  DI.MEX- 
SIONS  USED  I.N  FILLING  CO.MPUTATIONS 

the  horizontal  area  of  the  dock  is  changing.  Between 
planes  R  and  S  the  conditions  of  discharge  are  the 
.same  as  before,  but  the  horizontal  area  of  the  dock  is 
constant.  Between  planes  S  and  T  both  the  pipes  and 
the  oriflee  are  subjected  to  the  same  variable  head  and 
the  horizontal  area  of  the  dock  remains  constant. 

Step  No.  1.  Filling  time  between  planes  Q  and  R. 
Let 

L  =  The  transformed  length  of  the  dock  with  uniform 
cross-section. 

A  =The  horizontal  area  of  the  dock  at  the  level  of 
the  outside  water,  obtained  by  producing  the 
batter  (1  on  m)  of  the  sides  of  this  elevation. 
The  cross-sectional  area  of  all  flooding  pipes. 

K  =  The  discharge  coefficient  of  the  pipes. 
b  =  The  area  of  the  oriflee  in  the  sidewall. 

/f,  =  The  discharge  coefficient  of  the  oriflee. 

H  =The  initial  head  on  the  pipes. 

^=The  head  on  the  pipes  when  the  water  in  the 
dock  is  at  plane  R. 

H,  =  The  initial  head  on  the  oriflee  and  the  head  on 
the  pipes  when  the  water  in  the  dock  is  at 
plane  S. 

C  =  The  constant  discharge  of  the  oriflee  under  head 
being  =  KfiV2gH,  volume  units  per  second. 
y  =The  distance  of  the  inside  water  level  from  the 
outside  water  plane  at  any  instant. 
t  =The  time  required  to  All  the  dock  between  any 
value  of  y  to  any  other  value  (between  H  and 

H,). 

The  horizontal  area  of  the  dock  at  any  depth  y  below 
the  headwater  is  expressed  by 

Ay  =  A  —  2Ly'm  (1) 

The  discharge  of  the  pipes  and  the  oriflee  during  an 
inflnitely  small  time  element  will  produce  an  inflnitely 
small  increment  in  the  height  of  the  water  inside  the 
dock,  the  volume  of  discharge  and  the  volume  of  the 
increment  being  equal. 

Thus: 

tKs,a  V~2gy'^  +  C)dt  =  (A  —  2Ly!m)dy  (2) 

^ _ Ady _ 2Ly^lm 

KZa  V  2gy^  +  C  K^a  V  2gy^  A  C 
Making  the  following  abbreviations: 


Meet  your  returning  soldier  wi>h  a  Victory  Rond  in  your  hand 


the  constant  horizontal  area  of  the  dock, 
the  sum  of  cross-sectional  areas  of  the  pipes  and 
the  orifice  =  la  4-  h 

the  combined  discharge  coefficient  of  the  pipes  and 
orifice  = 

K^ia  ‘  K,b 


K'~a  \  2g  '  ) 

Equation  (3)  may  be  written: 

The  integration  of  equation  (5)  between  the  limits 
H  and  H,  will  give  the  time  required  to  fill  the  dock 
between  planes  Q  and  R. 


then  the  formula 


"  K^b\  2g 

well  known  from  the  textbooks,  will  apply. 

It  will  be  noted  that  in  the  above  discussion  the  dis¬ 
tance  from  the  outside  water  plane  to  the  center  of  the 
pipes  and  the  orifice  was  used  as  the  pressure  head. 
With  the  dimensions  actually  given  to  these  openings, 
this  a.ssumption  is  entirely  justified  and  introduces  a 
negligible  error  only.  Attention  is  called  al.so  to  the 
fact  that  the  pipe  openings  become  “large  orifices” 
when  the  head  is  reduced  below  perhaps  four  times  the 
diameter  of  the  pipes,  resulting  in  a  corresponding 
change  of  the  discharge  coefficient.  It  may  become 
necessar>’,  to  account  for  this  change,  that  the  .steps 
above  shown  be  subdivided,  which,  however,  can  be  done 
without  difficulty. 


dz  —  22  —  2f^  log  z  +  const 


Conservation  in  the  Drafting  Room 
n,)  by  Simple  Methods 

(7)  Women  Without  Technical  Training  Are  Readily 
Adapted  to  Railroad  Work — Economies 
Effected  in  Lettering  and  Blueprinting 

By  James  G.  Wishast 

Offloc  Enplneer,  Chicago.  Rock  Islam)  &  Pacific  Railway,  ChicaRo 

WHILE  the  world  war  has  affected  all  lines  of 
business  more  or  less,  probably  no  line  or  profes¬ 
sion  in  civil  life  has  been  crippled  to  a  greater  extent 
than  railroad  engineering,  from  whose  ranks  have  been 
drawn  the  engineering  forces  required  for  operating 
the  many  miles  of  American-run  lines  in  France.  The 
.selective  service  acts  affected  the  forces  employed  in 
drafting  rooms  to  a  considerable  extent,  taking  large 
numbers  of  draftsmen.  Therefore,  the  drafting  room 
of  the  average  railroad  engineering  department  afforded 
a  first-class  field  for  the  practice  of  conservation.  To 

_ =  D[j(fR  —  //|i)  —  Ci(H  —  Hi)  offset  the  loss  of  men,  .steps  were  taken  to  increase  the 

“*■  efficiency  of  those  left  on  the  work,  employ  and  train 

H'>  —  //i*)  —  2Cr’  { log(H'>  +  Cl)  inexperienced  help  not  .subject  to  war  .service,  and  con- 

—  log(Hi^  4  (8)  serve  time  and  labor  by  the  adoption  of  labor-saving 

(8)  subtracted  from  (7)  will  furnish  ant"  devices 

g  In  some  of  the  railroad  drafting  rooms  the  employ- 

ment  of  women  for  drafting  work  was  inaugurated.  As 
tf!  =  I  —  J  (9)  a  rule,  women  engaged  in  the  past  in  drafting  work 

-Between 'planes  R  and  S  the  horizontal  employed  as  artists  or  in  the  architectural  line, 

dock  is  constant.  The  second  term  of  consequently  very  few  had  the  technical  training 

of  Equation  (6)  therefore  vanishes  and  required  to  make  competent  railroad  draftsmen.  For 
viW  represent  the  time  of  filling  if  in  employed  in  this  capacity  can  be 

used  primarily  only  as  tracers  or  for  copy  or  coloring 
r,  A  is  taken  as  the  horizontal  area  of  work,  the  original  detailing  being  left  to  the  experi- 

7  enced  men  in  the  force.  With  a  competent  man  in 

the  level  of  plane  R,  and  if  and  H,  charge  of  a  squad  of  the.se  women,  coaching  and  in- 
ind  H,,  respectively.  structing  them,  they  can  soon  be  trained  to  handle 

•Between  planes  S  and  T  both  the  pipes  practically  any  class  of  work  which  the  average  drafts- 
are  subjected  to  the  same  variable  head  man  in  a  railroad  drafting  room  is  called  on  to  do. 

/,  to  zero.  Specializing  the  members  of  the  force  on  different 


3CiZ’  4  6Ci  *z  —  2Ci  ^  logz  -r  const 


=  -  CiV  4  2C.’i/l  +  "g-C.'  -  2CiHog 

(y'-  4  Cl)  t  const 

The  second  member  on  the  right-hand  side  of  Equa- 
ion  (6)  will  become 
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classes  of  work  al<o  prives  ffood  results.  For  example, 
estimatinjf,  yard  desijm,  frog  and  switch  plans,  mileage 
reports,  rail  and  ballast  records,  recording  of  comple¬ 
tion  reports,  can  each  be  assigned  to  certain  men.  This 
specialization,  however,  should  not  be  carried  to  the 
extent  that  but  one  man  in  the  force  is  familiar  with 
any  class  of  the  work;  an  understudy  should  be  in  train¬ 
ing  at  all  times  for  each  one,  for  the  purpose  of  filling 
vacancies  as  they  occur.  Architectural,  bridge  and 
signal  work  are  distinctive  classes  of  work  and  should 
be  handled  by  men  specially  trained  in  these  branches 
of  engineering. 

Titles,  certificates,  specifications,  prominent  lettering, 
etc.,  can  be  applied  to  tracings  in  a  very  short  time  and 
at  small  cost  by  the  use  of  a  small  hand  printing  press. 
By  the  u.se  of  a  special  printing  ink  which  is  manufac¬ 
tured  for  use  on  tracing  cloth,  work  done  by  this  process 
can  be  made  permanent  and  sufficiently  opaque  for  blue¬ 
printing.  A  press  of  this  kind  has  been  in  the  chief 
engineer’s  drafting  room  of  the  Rock  Island  for  the  past 
17  years,  and  in  that  time  has  amply  demonstrated  its 
usefulne.ss  as  a  labor-saving  device.  The  one  referred 
to  is  an  ordinary  hand  press  capable  of  printing  sheets 
up  to  8  X  12  in.  Standard  lead  type  is  used,  the  as- 
.sortment  of  styles  of  letters  having  been  selected  to 
meet  the  requirements  of  the  work  handled. 

The  work  of  setting  the  type  and  printing  on  the 
drawings  is  performed  by  the  file  clerk,  who  gets  a 
much  lower  salary  than  those  paid  to  the  draftsmen.  It 
i.s,  of  course,  desirable  where  possible  to  obtain  for  this 
work  a  young  man  who  has  had  some  experience  in  a 
printer’s  shop.  Anyone  familiar  with  the  time  con¬ 
sumed  by  a  draftsman  in  lettering  a  single  title  by  hand 
where  something  more  elaborate  than  plain  lettering 
is  desired  can  readily  realize  the  saving  in  time  and 
money  made  by  the  use  of  the  printing  press,  when  he 
learns  that  little  more  than  half  an  hour  is  required 
by  a  boy  with  a  little  experience  to  set  up  and  print  the 
most  elaborate  title  on  one  sheet,  and  that  it  requires 
only  a  minute  or  two  to  reproduce  it  on  other  sheets  as 
often  as  is  desired.  In  addition  to  the  economy  effected, 
uniform  work,  neat  in  appearance,  is  obtained  on  all 
drawings.  Electrotypes  for  commonly  used  phrases, 
such  as  the  company  name,  scale,  department  name  and 
map  headings,  effect  further  savings  in  the  time  re¬ 
quired  for  setting  the  type.  Standard  blank  forms  can 
also  be  printed  from  eleetrotjT)es  at  low  cost  in  any 
spare  time  which  the  printer  may  have. 

Making  of  Blueprints 

Blueprints  can  be  made  from  tracings  printed  in  this 
way  immediately  after  the  printed  matter  is  applied, 
this  being  accomplished  by  .sprinkling  a  light  film  of 
fuller’s  earth  over  the  damp  ink  and  immediatelv  dust¬ 
ing  it  off  lightly  with  a  feather  duster.  While  this 
may  give  the  ink  a  grayish  appearance  it  does  not  de¬ 
tract  from  its  opaqueness.  Where  possible,  however, 
it  is  preferable  to  allow  the  ink  to  dry  for  about  12 
hours. 

Statements,  estimates,  specifications  and  similar  mat¬ 
ter  of  which  a  considerable  number  of  copies  are  de¬ 
sired  can  be  typewritten  on  a  thin,  white  transparent 
paper  with  a  black  ribbon  and  a  sheet  of  fresh  black 
carbon  paper  reversed  on  the"  back.  Blueprints  or  blue¬ 
line  prints  of  first-class  quality  can  be  made  in  any 
amount  from  sheets  made  up  in  this  way.  This  method 
is  of  particular  value  where  the  number  of  copies  de¬ 


sired  is  not  large  enough  to  warrant  sending  it  to  ;i 
printer.  We  have  accomplkihed  a  large  saving  in  f.u 
valuation  work  by  writing  up  all  of  our  land  schedule; 
in  this  way  and  having  them  placed  on  the  origiiud 
right-of-way  tracings  by  the  lithographic  reproduction 
process  at  the  time  when  our  reproductions  of  the  maps 
were  made  for  filing  with  the  Interstate  Commerce 
Commission,  thus  eliminating  lettering  of  the.se  sched¬ 
ules  by  hand  on  the  tracings.  The  money  saving  by  thi.' 
scheme  averaged  about  75c.  per  sheet,  which  on  2500 
sheets,  the  approximate  number  we  made,  amounted  to 
$1875,  or  practically  the  time  of  one  draftsman  for 
16  months. 

Lithographic  Repropuction 

The  lithographic  reproduction  process  of  making 
copies  of  tracings  offers  many  opportunities  for  .saving 
lime  and  expense  in  making  duplicate  copies.  By  this 
process  copies  can  be  obtained  on  tracing  cloth  or  papei 
which,  provided  the  originals  are  in  good  shape,  arc 
practically  as  good  as  hand-made  tracings,  and  as  true 
to  scale  as  the  originals.  In  this  process  it  is  possible 
to  eliminate  portions  of  the  original  from  the  copy  or 
to  insert  additional  details.  This  makes  possible  the 
use  of  a  set  of  plans  made  up  for  one  purpose  for  mak¬ 
ing  plans  for  a  similar  structure  where  changes  are  de¬ 
sired  in  the  details.  By  the  reproduction  of  the  original 
plans  with  such  features  eliminated  as  are  not  to  he 
incorporated  in  the  new  plans,  and  making  the  desired 
changes  and  additions  on  the  reproductions,  most  of 
the  time  of  retracing  can  be  saved  and  a  great  saving 
in  e.xpense  accomplished.  This  is  particularly  adapt¬ 
able  to  the  duplicating  of  floor  plans  in  architectural 
work,  and  also  to  the  producing  of  plans  of  structures 
where  a  standard  plan  can  be  used  as  the  basis  for  the 
reproduction.  Where  there  is  any  amount  of  work  on 
the  original,  the  cost  of  the  reproductions  is  but  a  small 
fraction  of  the  cost  of  retracing  by  hand,  and  the  chance 
of  errors  in  copying  is  entirely  eliminated. 

The  practice  of  photographing  standard  plans  effects 
a  large  saving  in  blueprint  paper  and  time  of  printing, 
and  can  be  applied  to  any  large  drawings  of  which  a 
large  number  of  copies  are  required,  or  copies  of  which 
are  to  be  incorporated  in  reports,  attached  to  contracts 
or  put  to  other  similar  uses.  On  our  prints  of  standard 
plans  we  save  approximately  90%  on  blueprint  paper 
by  using  prints  of  the  photo  negatives  instead  of  the 
large-size  tracings  for  filling  all  current  requests,  and 
in  addition  make  a  noticeable  decrease  in  the  size  and 
weight  of  packages  of  prints  for  mailing.  These  photo¬ 
graph  negatives  are  made  on  a  9  x  14-in.  film  which 
can  be  blueprinted  in  a  continuous  blueprinting  machine 
just  as  tracings  are.  When  properly  made  they  will 
print  at  the  same  speed  as  tracings,  and  they  can  be 
used  to  fill  up  open  spaces  on  the  paper,  thus  utilizing 
what  would  otherwise  be  waste  paper.  With  a  first- 
class  camera  and  lens,  a  dark  room  and  an  illuminating 
frame,  these  negatives  can  be  made  at  comparatively 
small  expense  by  any  one  with  the  average  amateur 
photographer’s  knowledge  of  photography,  and  with 
ordinary  care  in  handling  they  will  last  indefinitely. 
We  have  made  as  many  as  2000  prints  from  a  nega¬ 
tive  at  an  average  cost  of  Ic.  each,  the  negative  costing 
about  80  cents. 

Possibly  the  blueprinting  department  affords  a 
greater  opportunity  for  practicing  economy  than  any 
other  department  in  the  office  end  of  the  engineering 
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II  iT.'s,  especially  at  the  present  time,  when  the  prices 
(if  blueprinting  papers,  chemicals  and  other  supplies 
are  more  than  200 above  normal.  The  continuous 
flectric  printing,  washing  and  drying  machines  speeded 
up  the  blueprinting  considerably  more  than  100 over 
the  old  method  of  printing  with  a  sun  frame,  but  at  the 
same  time  they  also  increased  the  possibility  of  waste 
in  paper,  and  raised  the  repair  bills  on  equipment.  The 
preventive  for  these  is  the  employment  of  an  e.\peri- 
enced  commercial  printer  in  charge  of  the  blueprinting 
equipment — one  who  will  watch  to  see  that  the  trac¬ 
ings  are  fed  to  the  machine  in  such  positions  as  will 
best  cover  the  entire  width  of  the  paper,  and  without 
spaces  between  their  edges,  and  who  can  also  take  care 
of  the  minor  repairs  necessary'  from  time  to  time  on  the 
equipment.  While  it  is  necessary  to  pay  a  larger  salary 
to  such  a  man  than  to  a  boy  or  inexperienced  man,  the 
.saving  he  will  effect  in  materials  and  repair  bills,  to  say 
nothing  of  the  increased  life  of  the  equipment,  will  more 
than  cover  the  increase  or  difference  in  salary.  The 
use  of  100-yd.  rolls  of  paper,  by  decreasing  the  number 
of  joints,  reduces  the  waste  in  paper  due  to  joining  the 
ends  of  succeeding  rolls.  The  attachment  to  the  washer 
of  a  device  for  recovering  the  bichromate  of  potash  solu¬ 
tion  after  it  has  been  sprayed  on  the  exposed  paper  re¬ 
duces  to  a  minimum  the  waste  of  this  chemical.  Such 
a  device,  which  is  nothing  more  than  a  galvanized- 
iron  tray  and  drain  pipe,  can  be  made  in  the  company 
shops  at  very  small  expense,  and,  considering  the  high 
price  of  potash  at  the  present  time,  will  pay. 

Graphical  Map  Index 

The  installation  of  a  graphical  index  for  station  maps, 
right-of-way  maps  and  profiles  has  been  the  means  of 
saving  a  great  deal  of  time  in  our  drafting  room,  by 
eliminating  the  necessity  for  referring  to  card  or  book 
indexes  to  find  the  required  index  number  for  these 
drawings,  which  are  the  most  frequently  used  in 
the  files.  Briefly  described,  this  system  consists  in  filing 
.such  records  by  states,  all  the  right-of-way  maps  for 
Illinois,  for  instance,  being  filed  in  one  compartment, 
the  door  of  which  is  labelled  with  large  letters  on  the 
outside,  “Right-of-Way  Maps  61,  Illinois”  and  a  diagram 
map  of  the  lines  in  Illinois  showing  the  portion  of  line 
covered  by  each  roll  of  map,  with  its  index  number,  is 
placed  on  the  inside  of  the  door.  Profiles  are  filed  in 
the  same  way,  while  station  plans  have  an  alphabetical 
list  on  the  inside  of  the  door  instead  of  the  diagram  map. 

By  this  system  of  filing,  all  that  is  necessary  to  find 
a  map  or  profile  is  to  know  the  state  it  is  in  and  then 
to  go  directly  to  the  compartment  labelled  for  that  state 
and  class  of  map  in  the  filing  case  and  obtain  the  index 
number  from  the  diagram  on  the  door  of  the  compart¬ 
ment.  This  system  can  be  applied  as  easily  to  a  line 
with  10,000  miles  as  to  one  with  but  100,  and  if  desir¬ 
able  the  subdivision  can  be  made  by  operating  divi¬ 
sions  instead  of  by  states.  In  the  writer’s  opinion, 
however,  the  states  plan  is  preferable,  as  state  bound¬ 
aries  seldom  change,  while  operating  divisions  are  not 
^=0  stable. 

One  of  the  most  convenient  appliances  of  which  use 
can  be  made  in  the  drafting  room  is  a  paper  cutter  such 
as  is  used  in  job-printing  offices  for  cutting  large  num¬ 
bers  of  sheets  of  paper  at  a  time.  We  installed  one  of 
these  cutters  capable  of  cutting  sheets  16  in.  wide,  about 
five  years  ago.  It  has  proved  a  time-saving  machine  and 
is  in  constant  use,  not  only  by  our  own  office  but  by 


nearly  every  other  department  in  the  general  offices. 
Scrap  paper  from  various  sources  suitable  for  scratch 
pads  has  been  trimmed  by  this  machine  to  pad  size 
and  made  up  into  pads  by  the  office  boy,  padding  cement 
being  used,  in  such  quantities  that  we  have  not  in¬ 
cluded  a  single  scratch  pad  on  our  stationary  requisi¬ 
tions  in  more  than  four  years.  U.se  can  be  made  in  this 
manner  of  obsolete  report  forms,  circulars,  specifica¬ 
tions,  etc.,  printed  on  one  side  only. 

A  drawing  pencil  just  now  is  a  fairly  expensive 
article.  The  pencil  holder  is  the  best  known  medium 
for  saving  pencils  and  reducing  pencil  bilks. 

The  last  and  possibly  the  most  important  item  that 
the  writer  has  in  mind  is  esprit  de  corps,  or  what  is 
more  universally  known  as  “team  work.”  The  force  of 
men  who  are  receiving  the  fair  and  square  treatment 
which  is  due  them  and  who  are  being  accorded  the  small 
privileges  it  is  always  possible  for  their  superior  to  ex¬ 
tend  them  w’ill  develop  the  spirit  of  team  work,  and  its 
effect  will  be  to  produce  better  and  more  work. 


Model  Explains  Water  Filter  to  Visitors 

a 'IE  of  the  difficult  things  to  e.xplain  to  laymen  visit¬ 
ing  water-works  filter  plants  is  the  construction 
and  operation  of  the  underdrain  sy.stem.  At  the  Min¬ 
neapolis  filters  a  full-size  model  has  been  constructed 
with  a  w’ire-glass  front  to  retain  the  30  in.  of  sand  and 
the  six  supporting  gravel  layers  14  in.  deep.  The  model 
is  18  in.  thick  and  shows  seven  troughs  with  the  monel 
metal  screens  leading  to  3i-in.  cast-iron  risers  which 
were  split  with  a  power  hack  saw  to  show  the  .section. 
Wood  is  used  for  the  ridge  blocks  and  wash-water 


WIRE  GLASS  CX)NFINES  SAND  IN  FILTER  MODEL 


trough,  being  painted  the  color  of  concrete.  Two  sheets 
of  44  X  88-in.  wire-glass  form  the  front,  the  joint  be¬ 
ing  covered  by  a  metal  strip  held  by  three  1-in.  rods. 
The  glass  is  held  also  by  No.  10  screws  driven  into  the 
ridge  blocks,  holes  being  bored  through  the  glass  with 
file  and  turpentine.  The  model  was  built  under  the  di 
rection  of  W.  N.  Jones,  engineer  in  charge  of  the  filter 
plant  and  new  construction. 
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History  and  Use  of  Easement 
Curves  for  Railroads 

Review  of  Biblio8:raphy  of  Subject  indicates 
Great  Variety  of  Curves  Proposed — 

How  Practice  Developed 
By  Philip  0.  Macqueen 

li:iltiiiiort‘,  .M<l. 

At  the  very  beginning  the  writer  wishes  to  state 
definitely  that  he  has  no  intention  of  bringing  for¬ 
ward  any  new  theories  or  formulas  for  easement  curves. 
The  various  methods  now  in  practical  use  are  explained 
clearly  in  a  great  many  handbooks  and  other  sources 
of  reference,  and  it  is  the  general  opinion  that  a  new 
::  ethod  is  entirely  unnece.ssary.  However,  a  short  time 
ago  the  writer  had  occasion  to  make  a  brief  study  of 
the  subject.  In  this  connection  he  reviewed  all  of  the 
bibliography  to  which  he  had  access,  and  the  following 
di.scussion  may  lead  to  a  more  uniform  practice  in  the 
use  of  ea.sement  curves. 

An  idea  of  the  extent  of  this  lack  of  uniformity  is 
gained  by  a  summary  of  the  names  now  in  use,  as 
follows : 

The  cubic  .spiral  ea.sement  curve;  the  transition  curve; 
the  easement  curve;  the  taper  curve;  the  true  transi¬ 
tion  curve;  the  elastic  curve;  the  railroad  spiral;  the 
six-chord  spiral;  the  ten-chord  spiral;  the  railway 
transition  spiral;  the  cubic  spiral;  the  true  spiral;  the 
cubic  parabola;  the  railroad  taper,  and  the  curve  of 
adjustment. 

In  addition,  the  following  complete  curves  have  been 
suggested:  The  curve  of  sines;  the  parabola;  Carnu’s 
.spiral,  and  the  spiral  of  Archimedes.  As  is  well  known, 
however,  all  of  these  various  curves,  with  the  exception 
of  the  second  class,  can  be  divided  into  a  very  few 
groups  in  which  the  fundamental  principles  are  the 
same,  so  that  the  actual  confusion  is  much  less  than 
appearance  would  indicate. 

Earliest  Reference  to  Sub.iect 

The  earliest  important  reference  which  the  writer 
was  able  to  find  on  the  subject  of  easement  curves  is 
in  Prof.  W.  J.  M.  Rankine’s  book,  "A  Manual  of  Civil 
Engineering,”  published  in  London,  1862.  Professor 
Rankine  gives  a  description  of  two  curves,  one  proposed 
by  Mr.  Gravatt  in  1828-1829  and  one  by  Dr.  William 
P'roude  about  1841.  The  first  proposed  the  use  of  the 
furve  of  sines  or  harmonic  curve.  The  second  method 
il'.'serves  careful  consideration,  as  this  method  is  un¬ 
doubtedly  the  foundation  upon  which  the  present  ac¬ 
cepted  theories  of  easement  curves  are  based. 

Di.  Williani  Froude,  a  well  known  English  engineer 
and  naval  architect  (1810-1879),  during  the  period 
1837-1844  was  employed  as  construction  engineer  on 
the  Bristol  &  Exeter  Ry.,  England,  when  he  proposed 
his  "curve  of  adjustment.” 

Dr.  Froude’s  rules,  using  his  own  words,  are  as  fol¬ 
lows:  (1)  Locate  the  center  line  of  the  railroad,  using 
simple  curves  and  tangents;  (2)  determine  the  length 
of  the  curve  of  adjustment  by  means  of  the  formula 
L  •=  300  multiplied  by  greatest  change  of  cant  (in 
feet);  (3)  compute  the  shift  as  follows:  Shift  = 
1/  24  X  radius;  (4)  set  out  the  curve  by  use  of  the 
formula  y  =  4bx\  a*,  in  which  a  =  length  of  curve 
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of  adjustment;  b  =  shift  or  gap;  x  and  y  =  orJinatv.-. 
The  important  similarity  between  Dr.  Froude’s  curve 
and  the  curves  now  in  use  will  be  seen  immediately. 
However,  a  period  of  nearly  40  years  elap.sed  before 
the  principles  of  this  curve  were  put  into  into  prac¬ 
tical  u.se.  In  fact,  the  use  of  easement  curves  began 
just  a  year  after  Dr.  Froude’s  death. 

During  the  period  between  1830  and  1880  no  prac¬ 
tical  use  was  made  of  easement  curves  on  railroad.s, 
either  in  England  or  in  the  United  States.  In  Frame, 
according  to  W.  M.  Gillespie,  the  parabolic  curve  was 
generally  preferred.  A  simple  method  of  locating  the 
curve  is  given  in  his  book,  published  1849.  It  was 
recognized,  however,  almost  in  the  beginning,  that  there 
was  a  decided  element  of  danger  in  the  use  of  simple 
curves — or,  in  fact,  in  the  use  of  curves  in  general. 
It  was  also  recognized  that,  in  general,  it  was  not  the 
curvature  but  the  change  of  curvature  that  presented 
the  chief  difficulty.  Laws  were  made  to  fix  the  minimum 
radius  for  curves. 

On  the  early  English  main  lines  no  curves  of  les.s 
than  80  chains  (about  1°)  were  allowed,  but  later  this 
was  reduced  to  40  chains  and  then  to  30  chains  or 
about  3°.  In  the  United  States  the  minimum  radius 
allowed  on  the  Hudson  River  R.R.  was  2062  ft.  The 
superelevation  of  the  outer  rail  was  calculated  by  the 
same  method  as  is  now  in  general  use  and  applied  care¬ 
fully.  When  consideration  is  taken  of  the  easy  curves 
and  the  comparatively  low  speed,  15  to  30  miles  an 
hour,  customary  from  1820  to  1840,  it  will  be  seen 
that  railroad  travel  was  quite  safe  in  this  respect. 

After  1840,  however,  a  higher  speed  became  cus¬ 
tomary,  and  practical  methods  were  put  into  use  to 
overcome  the  shock  due  to  the  almost  instantaneous 
change  of  direction  and  sudden  development  of  centrif¬ 
ugal  force  as  the  train  passed  from  tangent  to  curve 
and  curve  to  tangent.  The  first  practice  was  to  begin 
to  elevate  the  outer  rail  on  the  tangent  at  a  point  from 
100  to  200  ft.  from  the  point  of  curve  and  point  of 
tangent.  The  superelevation  was  changed  gradually 
and  reached  its  correct  maximum  at  the  point  of  curve 
or  a  short  distance  beyond  the  point  of  curve.  This 
method,  however,  was  only  a  partial  solution  of  the 
problem,  and  the  curious  and  interesting  development 
of  allowing  the  trackmen  to  “ease”  off  the  curves  soon 
became  prevalent.  As  described  by  A.  M.  Wellington, 
this  method  is  as  follows:  "The  trackmen  extend 
the  curve  back  on  the  tangent  usually  200  or  300  ft. 
by  throwing  the  line  inward  at  the  tangent  point, 
thus  sharpening  the  curve  beyond  the  tangent  point, 
but  easing  the  approach.”  This  method  is  still  in  use 
by  a  few  railroads  both  in  this  country  and  abroad. 

Easing-Off  Method  Criticized 

The  result  obtained  by  allowing  the  trackmen  to 
"ease”  the  curves  was  a  decided  improvement  over 
previous  methods,  but  very  naturally  it  caused  consider¬ 
able  discussion  among  the  more  theoretically  minded. 
William  Airy  in  the  Engineer  of  Nov.  27,  1868,  deplores 
the  custom  and  says  that  he  saw  two  cases  of  derail¬ 
ment  due  entirely  to  the  kinks  in  the  curve  caused  by 
the  easing-off  process.  In  the  discussion  which  fol¬ 
lowed  this  article  one  critic  recommended  that  he  “sack 
the  platelayer.”  Nevertheless,  the  platelayers  in  gen- 
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oral  were  not  sacked,  and  this  method  of  curve  easement 
was  used  with  a  fair  degree  of  success  for  a  period  of 
almost  40  years,  or  from  approximately  1840  to  1880. 
Dr.  Froude’s  curve  of  adjustmenti  the  cubic  parabola, 
the  elastic  curve,  and  many  others  were  advocated  con¬ 
tinuously,  but  the  general  opinion  among  construction 
engineers  was  that  the  adoption  of  these  curves  would 
simply  be  a  case  of  too  much  refinement.  In  their  turn, 
the  locating  engineers  adhered  strictly  to  the  circular 
curve,  on  account  of  the  simplicity  with  which  it  could 
be  applied.  Mr.  Airy  very  amusingly  notes  that  the 
“platelayers”  considered  it  part  of  their  duty  to  cor¬ 
rect  the  mistakes  made  by  the  engineers. 

That  there  existed  a  great  necessity  for  correctly 
established  easement  curves  was  strikingly  shown  by 
C.  D.  Jameson  in  a  series  of  three  articles  on  the  cubic 
parabola  in  the  Railroad  and  Engineering  Journal  of 
May,  1889.  Mr.  Jameson  says:  “The  author  made  a 
.survey  of  271  miles  of  railroad,  which  had  been  in 
operation  for  about  25  years.  The  survey  was  made 
with  the  idea  of  getting  the  alignment  of  the  railroad 
exactly  as  it  was  at  the  time.  All  of  the  curves  showed 
clearly  upon  being  plotted  that  their  ends  had  been 
eased  off  and  a  sharp  point  created  a  certain  distance 
beyond  the  curve  point.  This  was  so  in  all  cases  and 
was  due  to  the  impact  of  the  train  and  also  to  the 
work  of  the  section  men.  The  movement  had  been 
from  3  to  4  ft.  from  its  original  position,  thus  neces¬ 
sitating  a  continual  widening  of  the  roadbed  upon  the 
outside  of  the  curves  near  their  ends.  This  excessive 
width  of  roadbed  was  the  first  thing  which  called  the 
author’s  attention  to  the  condition.” 

First  Pr.\ctical  Use 

The  first  practical  use  of  easement  curves  is  ac¬ 
credited  to  E.  Holbrook,  in  1880.  The  curve  is  known 
as  the  “Holbrook  spiral”  and  was  used  originally  on 
the  Pan  Handle  R.R.  This  curve  gained  recognition 
immediately,  and  is  now  in  use  on  many  railroads.  The 
first  engineer  other  than  Mr.  Holbrook  to  use  the 
formulas  extensively  was  G.  W.  Kittridge,  who  put 
.spirals  on  many  of  the  curves  on  the  Pan  Handle  R.R., 
both  east  and  west  of  Steubenville,  Ohio.  The  general 
formula  for  the  Holbrook  spiral  is  given  in  the  Railroad 
Gazette  of  December,  1880,  and  Engineering  News  of 
June  13,  1901,  p.  429,  and  is  RL  =  A;  in  which  R 
—  radius  of  curvature  of  spiral  at  any  point;  L  = 
length  of  spiral  measured  from  its  origin;  A  =  constant 
which  determines  the  rate  of  transition. 

The  success  attending  the  use  of  the  Holbrook  spiral 
created  a  renewed  interest  in  the  subject,  and  many 
new  methods  and  formulas  were  soon  brought  forward, 
both  in  books  and  periodicals.  An  important  article 
by  A.  M.  Wellington  was  published  March  11,  1881,  in 
the  Railroad  Gazette.  The  “railroad  spiral”  by  William 
H.  Searles  was  published  in  book  form  in  1882,  and  it 
is  one  of  the  best  known  of  all  of  the  easement  curves. 
In  many  cases,  however,  the  railroads  themselves  used 
easement  curves  which  were  developed  in  their  own 
o:}ices  and  which  were  given  only  to  employees  in  the 
form  of  blueprints.  With  the  exception  of  the  Searles 
spiral  most  of  the  new  methods  and  tables  were  pub¬ 
lished  during  the  period  from  1890  to  1900.  It  is  im- 
[jortant,  however,  to  note  at  this  point  that,  although 


a  renewed  interest  in  easement  curves  was  taken  after 
1880,  nevertheless  the  railroads  were  slow  to  adopt 
them,  and  it  was  not  until  after  1900  that  their  use 
became  general. 

In  1911  a  subcommittee  of  the  American  Railway 
Engineering  Association  made  an  examination  of  all 
of  the  different  forms  of  easement  curves  in  u.se.  Their 
final  report,  which  is  published  in  the  “Manual,”  1915. 
contains  the  following:  “Any  form  of  easment  curve 
is  satisfactory:  (1)  In  which  the  rate  of  increase  in 
degree  of  curve  can  readily  be  changed  to  suit  particu¬ 
lar  cases  so  that  the  length  of  easement  curve  shall  be 
the  same  as  the  distance  in  which  the  outer  rail  is  raised 
from  nothing  to  full  elevation;  (2)  which  can  be  run 
in  by  deflection  or  by  offsets  with  chords  of  any  desired 
length;  (3)  which  is  of  the  general  tjpe  of  either 
the  Searles  spiral,  the  cubic  parabola,  or  the  Holbrook, 
Crandal,  Talbot,  and  ten-chord  spiral.”  The  ten-chord 
spiral  was  recommended  by  the  committee. 

At  the  present  time  no  railroad  of  any  size  is  located 
or  built  without  proper  allowance  being  made  for  curvi 
easement.  The  larger  problem,  however,  is  to  “ease” 
the  curves  of  roads  in  operation.  In  the  Railway  Age 
Gazette  of  June  17,  1910,  the  editor  discusses  at  length 
the  answers  to  a  series  of  questions  sent  to  56  of  the 
large  railroads  of  the  United  States.  On  20  railroads 
easement  curves  had  been  put  in  on  all  main  lines  and 
some  branches,  on  nine  railroads  75%  of  this  work  had 
been  done,  on  22  railroads  more  or  less  work  had  been 
done,  and  on  five  railroads  no  work  had  been  done. 
The  methods  used  varied  considerably,  but  nearly  all  of 
them  were  based  on  the  Searles  spiral,  the  Holbrook 
spiral,  the  Talbot,  Hood,  and  Stevens  six-chord  spiral, 
and  easement  was  applied  to  all  curves  requiring  an 
elevation  of  2  in.  or  more  for  the  highest  possible  speed. 
The  consensus  of  opinion  of  the  railroads  in  question 
was  that  the  easing  of  curves  resulted  in,  first,  increase 
in  comfort  in  riding  and  avoidance  of  swerving  and 
unpleasant  shocks  to  passengers;  second,  economy  in 
track  maintenance  and  reduced  flange  wear,  and,  third, 
reduced  drawbar  pull. 


IN  A  recently  issued  sheet  of  “Technical  Notes,”  the 
Fofest  Products  Laboratory,  Madison,  Wis.,  gives  in¬ 
formation  on  the  resistance  of  waterproof  glues  to 
water.  Two  types  of  such  glues  are  in  the  market, 
those  made  from  blood  albumen  and  those  made  from 
casein. 

The  former  must  be  used  in  a  hot  press,  while 
joints  made  wfith  casein  glue  are  clamped  together  cold, 
for  which  reason  the  former  are  generally  used  only 
for  thin  material,  such  as  veneer.  Both  kinds  of  glue 
are  materially  weaker  wet  than  dry.  Tests  of  casein- 
glued  joints  of  wood  showed  generally  only  20  to  40% 
of  dry  shearing  strength.  Similar  tests  of  joints  made 
up  with  blood  glue  showed  strengths  of  50  to  75%  of 
the  dry  strength.  However,  when  plywood  made  up 
with  these  glues  is  redried  after  being  soaked,  the 
original  strength  of  the  glue  is  very  largely  recovered. 

The  water-resistant  qualities  of  both  kinds  of  glue  are 
so  high  that  the  acceptance  test  for  plywood  made  up 
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with  these  materials  requires  no  separation  of  the  plies 
to  be  shown  after  either  boiling  in  water  for  eight 
hours  or  soaking  in  cold  water  for  10  days.  Airplane 
manufacture  has  called  for  the  development  of  the 
highest  attainable  requirements  by  glues  for  making 
built-up  structural  members  out  of  layers  of  thin  stock. 
Under  present  commercial  condition.s,  casein  glues,  when 
u.sed  to  join  maple  test  piece.s,  show  shearing  strength 
of  2000  to  2500  lb.  per  square  inch.  Blood  glues 
show  higher  average  strengths  (no  figures  are  given), 
but  the  lalMjratory  expresses  the  belief  that  ca.sein  glues 
will  in  time  be  developed  to  the  point  of  eciualling  them. 


A  Universal  Weir  Chart 

By  E.  F^arl  Gl.ass 

Monrovia.  t’.aUfornia 

IRRIGATION  engineers  and  others  using  weirs  for 
measuring  comparatively  small  streams  may  find  the 
accompanying  chart  valuable  for  ready  determination 
of  the  discharges.  The  formulas  are  those  evolved  in 
the  recent  experiments  conducted  at  Fort  Collins,  Colo., 
de.scribed  by  Victor  Cone  in  Farmers’  Bulletin  813 
(United  States  Department  of  Agriculture,  Washington. 

The  usual  precautions  must  be  observed  in  setting 
the  weir  and  making  measurements.  A  sufficient  pond¬ 
age  should  be  provided  to  check  the  velocity  of  approach 
and  the  head,  H,  must  be  reared  above  the  sharp-edged 
crest  to  the  surface  of  still  water.  There  should  be 
sufficient  fall  below  the  weir  to  prevent  any  influence 
of  backwater,  and  free  circulation  of  air  below  the 
crest  niu.st  be  provided. 

Curve  No.  1  gives  the  discharge  of  a  90°  triangular 
notch  weir  for  heads  to  18  in.  The  discharges  of 
rectangular  weirs  for  the  same  range  of  //  are  indicated 


by  Curve  No.  2,  and  the  same  for  trapezoidal  ( 
Cipolletti  weirs  with  length  of  crest,  L,  equal  to  1,  i  , 
2,  3  and  4  ft.  are  shown  by  the  four  curves  marked 
No.  3.  The  discharges  read  from  this  diagram  in  cubu 
feet  per  .second  or  in  miner’s  inches  agree  with  tin- 
tables  in  the  publication  mentioned  above. 

Concrete-Frame  Factory  Building 
Has  Wooden  Roof 

Cost  One-Half  of  Steel-Frame  Design  —  Roof 
Sheathing  Made  Protection  Easy  During 
Severe  Winter  Weather 

By  W.  E.  Turner 

<'ivil  KnRinci-r  With  Villad.-Jen  Krothers.  Inc..  .Salt  T..ako  Pity,  ftnh 

CONCRETE-FRAME  construction  for  factory  build¬ 
ings  has  so  many  advantages  over  steel  in  per¬ 
manence,  fire-resisting  qualities,  freedom  from  vibration, 
low  maintenance,  speed  of  construction  and  appearance 
— and,  above  all,  in  low  first  cost  compared  with  steel  at 
present  prices — that  it  is  surprising  how  seldom  it  was 
adopted  even  before  the  cost  ratio  became  so  marked. 
The  main  building  of  the  Galigher  Machinery  Co.,  Salt 
Lake  City,  Utah,  was  first  designed  with  a  steel  frame. 
The  bids  were  so  high  that  an  alternative  design  for  a 
concrete  frame  with  a  wooden  roof  was  made,  and  the 
new  bids  developed  the  remarkable  facts  that  the  con¬ 
crete  frame  cost  one-half  as  much  as  the  steel  frame, 
and  that  the  chances  of  delivery'  favored  the  concrete 
materials  by  10  to  1. 

The  Galigher  Machinery  Co.  has  a  general  machine 
shop  business  and  also  deals  in  various  iron  and  steel 
products,  with  a  .steady  output  of  filter  presses.  The 
Hood  of  orders,  overtaxing  the  company’s  old  plant, 


Curve  Nt  I  •  Discharge  of  ‘iO’ Tnancjutar  Notch  Weir  by  FormulJi,  S  *249  H‘ 


Curve  N? 2  ‘  Dischflrqe  of  Rectc*nqulc»r  or  Francis  Weir  by  Formula,  Q  -3 
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Curve  Nt  S  •  Discharqe  of  Trapeioicta!  or  CipoUett!  Weir  by  Formula,  Q  =3.247 Lh'**- 
Q=  Dischdrqe  of  Weir  in  Seconc^  Feet 
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made  it  imperative  to  rush  new  buildings  to  completion 
during  the  severe  winter  of  1916-1917.  The  extremely 
favorable  showing  for  the  concrete  frame  was  obtained 
simply  by  replacing  the  original  open  framework  of  steel 
beams  and  columns  by  one  of  concrete  beams  and  col¬ 
umns,  the  roof  and  walls  being  filled  in  with  other  ma¬ 
terials  chosen  with  reference  to  their  cost  and  appear¬ 
ance. 

It  was  decided  to  build  a  wood  roof  on  the  concrete 
frame,  utilizing  for  economy  the  large  amount  of  form 
lumber  which  would  have  had  to  be  sold  at  great  sacri¬ 
fice.  A  built-up  sanded  roofing  with  an  asphalt  base  was 
used  on  the  main  building,  but  the  rapid  fluctuation  in 
the  prices  of  materials  had  altered  the  conditions  before 
the  warehouse  was  completed,  and  a  tar-and-gravel  roof 
was  therefore  adopted  for  that  building. 

One  of  the  principal  factors  in  keeping  the  cost  on 
the  concrete  frame  so  much  below  that  of  steel  was  the 
uniformity  of  the  design.  Each  bent  is  a  duplicate  of 
the  preceding  bent,  and  each  beam  has  a  corresponding 
beam  in  the  next  bay.  The  uniformity  of  the  design  re¬ 
duced  the  cost  of  form  detailing,  and  permitted  the  di- 
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INTERIOR  OF  SHOP  RUILDING 
Lower  beams  and  intermediate  columns  are  for  sup!x>rt  of 
.‘‘haftiiitf  and  machinery 


place,  pick  up  the  two  steel  crane  beams,  and  then  pro¬ 
ceed  to  the  next  bent. 

Every  unit  of  form  was  detailed  in  the  drafting  room. 
Provision  was  made,  as  seen  in  the  drawing  reproduced, 
for  setting  little  brackets  for  the  support  of  wood  pur¬ 
lins,  and  throats  were  cut  in  the  top  of  the  form,  to  set 
the  purlins  in  place  during  the  form  erection.  The 
beam  sides  when  stripped  came  off  very  easily,  and  left 
the  purlins  and  all  the  roof  in  place.  The  sheathing 
and  rafters  were  laid  during  form  construction,  so  that 
they  provided  a  good  working  platform  for  the  pour¬ 
ing  of  the  concrete,  and  covered  in  the  roof  area  as  part 
of  the  frost  protection  while  the  concrete  was  setting. 
Provision  was  made  in  designing  the  forms  so  that  all 
beam  bottoms  would  be  left  supported  after  the  rest  of 
the  forms  had  been  stripped  and  remodeled. 

The  frame  beams  were  mixed  1 :4,  or  approximately 
1 : 1.4 :  2.6,  and  the  columns  1 :  6.  The  grading  of  the 
aggregates  was  carried  out  as  far  as  practicable  by  fre¬ 
quent  visits  to  the  pit,  and  by  screening  samples  of  sand 
from  every  load.  As  the  cold  weather  had  set  in  before 
the  framework  was  poured,  it  ^as  necessary  to  heat  the 
mixing  water  and  the  aggregates.  The  hot  water  was 
obtained  from  the  Utah  Portland  Cement  Co.  across  the 
street,  taking  advantage  of  heat  that  was  going  to  waste 
at  the  plant.  The  sand  and  gravel  were  heated  by  means 
of  2-in.  perforated  steam  pipes  laid  on  the  ground  under 
the  sand  and  gravel  piles.  There  was  approximately 
1  sq.ft,  of  heating  surface  in  the  pipes  for  each  6  sq.ft, 
of  ground  covered  by  the  piles.  That  was  sufficient  to 
keep  the  materials  hot  through  the  coldest  weather.  The 
steam  was  supplied,  at  a  pressure  just  barely  above  the 
atmosphere,  by  the  boiler  on  the  steam  derrick,  which 
was  in  no  case  engaged  in  erecting  forms  at  the  same 
time  as  when  the  concrete  was  being  poured. 

The  temperature  of  the  fresh  concrete  was  probably 
about  120  deg.  To  protect  the  concrete  still  further 
against  the  cold,  each  section  of  the  building  was  closed 
in  with  8-oz.  duck  sheets,  and  salamanders  were  burned 
day  and  night.  It  was  found  that  the  concrete,  even 
when  not  inclosed,  would  remain  warm  to  the  touch  for 
about  24  hours  after  pouring.  The  heating  of  the  con¬ 
crete  was  governed  by  the  idea  that  no  dependence  can 
be  placed  on  any  setting  at  a  temperature  lower  than 


TYPICAL  CONNEC¬ 
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vision  of  the  building  into  three  sections.  The  forms 
for  Sec.  1  were  re-used  with  practically  no  alteration  on 
Sec.  2,  and  after  that  again  on  Sec.  3.  The  whole  ar¬ 
rangements  was  so  standardized  that  it  was  possible  to 
carry  the  work  out  more  or  less  like  a  manufacturing 
process. 

A  steam-driven  stiffieg  derrick  with  a  50-ft.  boom,  set 
on  a  truck,  was  placed  to  operate  in  the  clear  space  down 
the  center  of  the  floor. 

The  forms  came  to  the  erecting  floor  from  the  saw 
mill  in  flnished  beam-and-column  units,  and  were  piled 
at  the  sides  of  the  derrick  under  the  boom,  each  piece 
placed  according  to  a  carefully  prepared  piling  diagram. 
All  reinforcing  steel  was  fastened  in  place  in  the  forms 
before  erection.  The  derrick  picked  up  the  forms  for 
the  concrete  framework  and  swung  them  into  place. 
All  that  the  carpenters  on  erection  had  to  do  was  to  drive 
the  nails.  As  soon  as  a  bent  was  set  the  derrick  would 
iwing  the  wooden  purlins,  rafters  and  sheathing  into 
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40  deg.  The  heat  was  kept  well  above  this  minimum 
until  the  cement  was  well  set.  As  a  check  on  the  proper 
setting  of  the  concrete,  test  blocks  were  made  in  the 
form  of  6-in  cubes,  and  three  or  four  of  them  were 
poured  with  every  day’s  run  and  placed  beside  the  most 
exposed  beams  to  set  under  the  same  conditions  as  the 
framework.  They  were  tested  by  crushing  by  Professor 
Beckstrand  of  the  University  of  Utah,  and  his  report 
was  always  consulted  before  the  supports  were  removed. 

The  table  herewith  gives  the  results  of  tests  on  four 
of  the  cubes  for  the  framework  of  the  first  section  in  a 


ULTIMATE  STRENGTH  OF  CONURETE  SET  AT  LOW 
TEMPERATURE 

Ultimate  Strenstli  Ultimate  Strength 


Mixture 

£  X  6-ln.  Uube 

lb.  per  Square 

1  4 

93.0.';(t 

25S0 

1  :4 

102,4011 

2870 

1  :6 

.'12.300 

1475 

1  ;6 

57.100 

1600 

portion  which  was  not  inclosed,  where  the  concrete  was 
poured  at  a  temperature  of  120  deg.  and  allowed  to  set 
for  41  days  exposed  to  a  temperature  of  10  deg.  above 
zero. 

The  whole  interior  of  the  building  was  whitewashed 
with  hydrated  lime,  carrj'ing  a  small  proportion  of  salt, 
glucose  and  other  ingredients.  The  woodwork,  brick¬ 
work  and  plaster  walls  were  all  sprayed,  but  the  con¬ 
crete  was  for  the  most  part  brushed,  in  order  to  fill  any 
little  surface  voids  more  thoroughly.  The  insurance 
rate  on  the  buildings  was  quite  noticeably  reduced  by 
the  whitewashing,  the  saving  being  as  great  as  15%  in 
the  case  of  the  warehouse.  It  is  claimed  that  the  pres¬ 
ence  of  salt  in  the  whitewash  is  an  important  factor 
in  its  fire-resi.sting  properties. 

Building  work  was  carried  on  according  to  a  very 
complete  time  schedule  which  showed  the  number  of 
carpenters,  laborers,  and  other  workmen  required  at 
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certain  dates,  the  time  of  starting  and  finishing  all  sub¬ 
contracts,  and  the  time  limit  allowed  for  the  delivery  of 
all  material.  The  time  schedule  was  found  of  peculiar 
value  in  ordering  brick,  which  had  to  come  by  the  car¬ 
load,  and  which  could  not  be  stored  in  very  large  quan¬ 
tities  near  the  track.  The  plans  for  the  main  building 
were  started  in  October,  1916,  and  it  was  completed 
ready  for  use  on  Jan.  31,  1917. 

All  work  on  the  Galigher  buildings  was  done  under 
the  supervision  of  Villadsen  Brothers,  Inc.,  engineers 
and  contractors.  Salt  Lake  City,  and  Leonard  Cahoon, 
general  superintendent  of  the  Galigher  Machinery'  Co.’s 
shops,  all  reporting  to  J.  E.  Galigher,  vice  president  and 
manager  of  the  Galigher  Machinery  Company. 


Canal  System  Used  Alternately  To 
Irrigate  and  Drain 

Low-Lift  Pumps  Required  for  Part  of  Area, 
But  Much  of  It  Is  Served  by  Gravity 
Auxiliary  Canals 

COMBINED  reclamation  and  irrigation  system, 
using  the  same  canals  for  irrigating  crops  in  the 
dry  .season  and  for  draining  off  surplus  waters  in  the 
flood  season,  has  been  developed  in  California.  It  is 
known  as  “District  108,”  and  includes  about  60,000 
acres  in  the  lower  Colusa  basin  along  the  west  side  of 
the  Sacramento  River. 

The  canal  system  was  first  laid  out  on  the  reclamation 
district  plan  for  draining  the  lands  and  keeping  the  wa- 


WILKINS  SLOUGH  INTAKE  IS  PROVIDED  WITH  TRASH 
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ter  table  down  to  a  level  safe  for  crop  production.  Then, 
in  1917,  the  state  legislature  revised  the  reclamation 
act  to  include  provision  for  irrigation.  After  careful 
studies  of  the  area  affected,  it  was  found  that  with  the 
low  gradients  on  which  the  canals  were  laid  out  some 
comparatively  inexpensive  changes  in  the  canal  system 
and  the  addition  of  headworks  would  make  it  po.ssible  to 
fill  the  canals  by  admitting  water  from  the  river.  This 
necessitated,  in  some  sections,  pumping  to  get  the  water 
from  the  canals  on  to  the  land.  The  lift  required  was 
nowhere  high,  however,  and  by  using  a  system  of  auxili¬ 
ary  canals  a  large  portion  of  the  area  was  served  by 
gravity.  The  completed  canal  system  will  be  such  that 
no  farming  land  will  be  more  than  two  miles  from  a 
branch  of  the  main  canal  system. 

The  general  slope  of  the  area  is  westerly,  away  from 
the  river,  falling  10  to  12  ft.  in  the  first  mile  and  4  to  5 
ft.  in  the  second,  after  which  it  is  quite  level.  The 
normal  low  water  level  in  the  river  is  about  El.  28,  prac¬ 
tically  the  same  as  the  ground  level  upon  which  19  miles 
of  the  back  levee  is  constructed.  The  lowest  land  in 
the  district  is  about  El.  22  and  about  28,000  acres  lie 
below  El.  28.  Thus  almost  half  the  total  area  could 
be,  theoretically,  supplied  by  gravity.  The  cost  of  check¬ 
ing  is  very  low  because  of  the  regular,  level  surface. 

It  is  proposed,  .should  there  be  any  temporary  short¬ 
age  of  irrigation  water,  to  siphon  water  in  through 
the  pumping  plant,  at  the  lower  end  of  the  district,  in¬ 
stalled  for  pumping  out  drainage.  Another  feature  of 
the  drainage  sy.stem  that  is  included  in  the  irrigation 
plant  is  the  culverts  in  the  Howell  Point  cross  levee 
near  the  center  of  the  district.  These  culverts,  provided 
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with  gates  at  either  end,  are  to  be  used  when  desired 
to  maintain  a  higher  water  level  in  the  upper  half  of  the 
district  than  in  the  lower  half. 

The  Wilkins  Slough  intake  will  control  the  entry'  of 
water  from  the  Sacramento  River  into  the  canal  system. 
It  consi.sts  of  six  reinforced-concrete  culverts  5  ft. 
square  inside  and  set  with  the  floor  level  at  El.  20.  Thus 
the  tops  of  these  culverts  are  1  or  2  ft.  below  the  lowest 
low  water.  The  barrels  are  about  141  ft.  long  and 
terminate  in  retaining  walls. 

The  intake  structure  is  set  back  in  Wilkins  Slough 
about  150  ft.  from  the  river  bank,  to  avoid  injury  from 
river  traffic  or  caving  banks,  and  also  because  this  af¬ 
forded  an  ea.sy  way  to  maintain  the  levee  during  con¬ 
struction.  When  the  intake  w’as  completed  the  channel 
to  the  intake  was  opened  up  by  a  large  clamshel’  dredge 
during  the  high-water  stage  of  the  river,  the  levee  over 
the  intake  culverts  being  recon.structed  by  the  dredge 
at  the  .same  operation,  using  material  dredged  from  the 
inlet  channel. 

The  headwalls  on  the  riverward  side  support  the  oper¬ 
ating  mechanism  for  heavy’,  steel  regulating  gates.  In 
front  of  these  gates,  sloping  buttresses  from  the  retain¬ 
ing  wall  also  support  steel  trash  racks  and  fish  screens. 
Grooves  were  constructed  in  the  concrete  w'alls  to  per¬ 
mit  of  an  emergency  closure  by  stop  logs  in  case  the 
gates  jam.  As  an  additional  precaution,  reinforced- 
concrete  wells  were  constructed  near  the  center  of  the 
culverts,  extending  upward  to  the  top  of  the  levee  at  the 
landward  edge  of  the  crown.  A  second  set  of  timber 
regulating  gates  was  provided  in  these  walls,  permitting 
an  entirely  independent  closure  of  the  culverts.  Three 
separate  sets  of  reinforced-concrete  collars  or  cutoff 
walls  are  provided.  One  of  these,  under  each  set  of 
gates,  incloses  a  heavy  timber  sheet  pile  cut-off  wall 
driven  20  ft.  farther  into  the  substrata. 

Test  borings  indicated  clay,  with  a  shallow  stratum 
of  hardpan  to  a  depth  of  10  ft.  below  the  foundations 
of  the  structure,  and  no  foundation  difficulties  de¬ 
veloped.  The  total  cost  of  the  completed  structure,  in¬ 
cluding  overhead  charges  for  engineering,  administra¬ 
tion,  etc.,  was  approximately  $100,000. 

The  intake  is  connected  with  the  drainage  canals  by 
a  system  of  main  irrigation  canals  extending  across 
the  head  of  the  district.  The  system  classified  as  irri¬ 
gation  canals,  and  used  chiefly  for  irrigation  purposes, 
comprises  four  main  canal  divisions  with  a  total  length 
of  approximately  11  miles,  and  a  total  volume  to  be 
excavated  of  about  751,000  cu.yd.  The  cost  of  the  canal 
excavation,  as  estimated  when  the  work  was  about  50% 
complete,  was  $195,000,  or  an  average  of  about  26c.  per 
cubic  yard. 

The  canals  between  the  intake  and  the  upper  end  of 
the  main  drainage  lateral  of  the  eastern  portion  of  the 
district  were  designed  with  a  bottom  width  of  40  ft., 
side  slopes  of  1  on  IJ,  and  a  nominal  capacity  of  500 
sec.-ft.  The  maximum  depth  of  material  to  be  exca¬ 
vated  was  not  over  15  ft.  The  heaviest  cutting  was 
done  with  a  dragline  excavator  mounted  on  two  lines  of 
car  trucks  and  carrying  a  4J-cu.yd.  bucket  on  a  110-ft. 
boom.  Other  portions  of  the  canal  were  dug  with  a 
'inaller  dragline,  and  with  a  dipper  dredge  mounted  on 
car  wheels  and  spanning  the  ditch. 


The  larger  portion  of  the  work,  however,  will  l)e  com¬ 
pleted  with  floating  clam.shell  dredges  with  1 1 -cu.yd. 
buckets,  75-ft.  booms,  and  28  x  80-ft.  hulls.  These  ma¬ 
chines  can  float  in  about  4  ft.  of  water,  and  can  readily 
lift  material  to  a  height  of  15  ft.  or  more  almve  the 
water  surface.  Controlling  works  will  be  installed  at 
the  head  of  the  main  drainage  laterals  just  below  the 
junction  with  the  main  drainage  canal,  in  order  that 
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water  may  be  held  up  across  the  di.strict  in  the  irriga¬ 
tion  canals,  or  can  be  diverted  down  the  drainage 
canals,  as  required. 

The  irrigation  and  drainage  system  and  the  intake 
were  designed  by  Fred  H.  Tibbetts,  civil  engineer,  San 
Francisco,  engineer  for  Reclamation  District  No.  108. 
Fred  C.  Herrmann,  consulting  engineer,  reviewed  the 
plans  for  the  intake.  The  Ajax  Dredging  Co.,  F.  F. 
Cooper,  president,  of  San  Francisco,  was  the  general 
contractor  for  the  entire  work. 


Cantonment  Fire  Due  to  Faulty 
Masonry  in  Fireplace 

Chimney  Built  of  Scrap  Material  and  Added  After 
Frame  Building  Was  Completed  Found  Full 
of  Holes  After  Building  Was  Destroyed 

Fire  in  one  of  the  officers’  quarters  at  the  United 
States  Army  General  Hospital  No.  3,  at  Colonia, 
N.  J.,  last  October  entirely  destroyed  the  building  and 
caused  the  deaths  of  two  of  the  medical  officers  sleeping 
in  the  building  at  the  time,  and  the  injury  of  several 
others  who  were  trying  to  e.scape.  Investigations  of 
the  fire  were  made  by  various  officers  immediately  after 
the  fire. 

As  a  result  of  the  investigations,  it  is  apparently  the 
opinion  of  the  experts  that  the  fire  was  cau.sed  through 
the  faulty  construction  of  a  fireplace  which  was  put  into 
the  building  after  it  had  been  completed  and  while  it 
was  occupied. 

The  building  was  one  of  the  typical  canton ment-t>'pe 
timber-frame  structures,  one-story  high  and  E-shaped 
in  plan,  having  a  headhouse  and  three  pavilions  extend¬ 
ing  therefrom.  The  center  pavilion  contained  a  lounge 
or  rest  room  for  the  officers,  and  the  remainder  of  the 
building  was  used  for  sleeping  quarters.  About  six 
weeks  before  the  fire  some  of  the  officers  took  it  upon 
themselves  to  have  built  in  one  side  of  the  lounge  a 
large  fireplace.  For  the  construction  of  this  fireplace 
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and  chimney  one  of  the  soldiers  in  camp  who  said  he 
was  an  expert  bricklayer  was  called  in. 

Engrineer  officers  examining  the  ruins  of  the  build¬ 
ing,  which  incidentally  consisted  only  of  a  few  charred 
timbers  and  the  remains  of  the  fireplace,  state  that  the 
fireplace  itself  was  of  very  poor  construction.  It  seemed 
to  have  been  built  of  scrap  material,  one  officer  stating 
that  he  had  noticed  five  distinct  classes  of  material  and 
three  grades  of  cement.  These  materials  were  12  x  12  x 
8-in.  hollow-tile  blocks,  face  brick,  common  brick,  fire¬ 
brick  and  concrete.  The  mortar  used  was  evidently 
Portland  cement  for  the  main  body  of  the  work  with 
possibly  lime  added,  fireclay  for  part  of  the  fire  lining, 
and  plaster  of  paris  for  the  last  few  layers  of  firebrick 
lining.  Evidently,  the  mechanic  had  ransacked  the  camp 


for  scrap  material  which  he  had  put  together  a.s  l)est 
he  could.  Officers  examining  the  chimney  after  the  fire 
found  that  it  was  full  of  openings  which  distinctly 
showed  light  through  and  which  would  readily  have 
communicated  fire  to  the  surrounding  timber. 

A  board  of  examiners,  consisting  of  medical  officers, 
did  not  seem  to  think  that  the  fire  could  have  originated 
in  the  chimney,  but  assumed  that  the  start  was  probably 
due  to~ either  defective  wiring  or  incendiary  origin. 
While  the  engineer  officers’  report  does  not  definitely  so 
state,  it  is  very  evident  that  it  is  their  opinion  that  the 
chimney  was  the  source  of  the  fire,  and  there  seems  to  be 
also  an  unvoiced  criticism  of  the  medical  officers  for 
taking  upon  themselves  the  construction  of  a  chimney 
and  fireplace  without  proper  engineering  advice. 


Latin  and  Greek  as  Preparation  for 
Engineering 

Dr.  Mortimer  E.  Cooley,  President  of  American 
Society  of  Mechanical  Engineers,  Advocates 
Teaching  of  Dead  Languages 

IN  AN  article  published  in  The  Evening  Sun,  New 
York  City,  Dr.  Mortimer  E.  Cooley,  dean  of  the  col¬ 
leges  of  engineering  and  architecture.  University  of 
Michigan,  and  president  of  the  American  Society  of 
Mechanical  Engineers,  deplores  the  fact  that  in  the 
future  education  of  our  youth  Latin  and  Greek  and 
other  so-called  dead  languages  are  to  play  so  small  a 
part.  He  advocates  the  teaching  of  these  languages  as 
a  means  for  training  engineers  for  responsible  citizen¬ 
ship.  Extracts  from  his  arguments  favoring  this  ed¬ 
ucational  procedure  follow: 

Even  as  a  preparation  for  engineering  I  have  for  years 
considered  that  there  was  no  better  training  than  Latin  and 
Greek.  Most  of  the  big  engineers  of  today  went  to  college 
when  Latin  and  Greek  were  prime  in  the  curricula.  They 
were  classical  students — many  of  them.  There  was  com¬ 
paratively  little  of  engineering  science  in  those  days  and 
therefore  plenty  of  time  for  something  else  than  mere  tech¬ 
nical  training. 

Why,  then,  give  our  youth  a  smattering  of  this  and  that 
so-called  practical  thing  as  a  preparation  for  college?  How 
much  better  it  is  to  give  them  something  not  only  preparing 
them  for  college  but  starting  them  off  in  life  so  as  to  be  of 
maximum  use  to  themselves  and  their  fellow  men.  Most 
young  men  have  only  four  years  in  college;  they  have  forty 
years  afterward  in  which  to  learn  and  practice  the  bread- 
and-butter  part  of  their  life.  The  one  great  need  today 
from  our  educational  institutions  is  training  for  responsible 
citizenship. 

Starting  back  in  the  grade  schools,  I  would  eliminate 
all  fads  and  stress  those  things  which  make  for  an  un¬ 
derstanding  and  appreciation  of  natural  things  surround¬ 
ing  us. 

Toward  the  end  of  the  grades  and  before  the  high-school 
period  1  would  start  in  with  Latin,  giving  to  it  the  im¬ 
portance  that  it  formerly  had,  but  teach  it  nut  as  a  dead 
but  a  live  language;  and  along  with  it  take  up  history  and 
the  natural  sciences,  all  in  preparation  for  later  study  of 
these  subjects. 

In  the  high  school  I  would  still  keep  away  from  fads  and 
hammer  away  on  the  fundamentals,  stressing  all  those 
things  which  fit  one  to  live  one’s  life  better  and  getting  out 
of  it  enjoyment  for  oneself  and  those  with  whom  one  has 
to  live. 

The  college  should  follow  along  the  same  lines,  stressing 
in  the  early  years  the  things  which  make  for  general  train¬ 
ing,  leaving  the  special  things  for  a  later  period.  Com¬ 


paratively  little  specialization  should,  however,  be  done  in 
the  college.  The  work  leading  to  the  bachelor’s  degree 
should  in  the  main  be  for  general  education.  Following  the 
college  should  come  specialization  in  the  field  of  one’s  life- 
work. 

Advice  to  Young  Engineers 

This  plan  would  add  a  year,  perhaps  two,  but  the  delay 
would  not  really  be  any  handicap.  It  certainly  would  not 
be  so  in  engineering.  One  large  employer  of  engineers 
complained  that  college  engineers  nowadays  were  unsatis¬ 
factory;  that  while  they  knew  special  engineering  things 
extremely  well,  they  did  not  know  anything  else ;  that  what 
employers  needed  were  young  men  of  parts,  those  who  could 
take  part  in  activities  not  of  a  strictly  technical  character; 
that  more  than  all  else  the  world  today  needed  engineers 
of  imagination  and  vision  to  see  beyond  the  walls  built 
up  around  them  in  college. 

For  the  young  American  going  into  engineering  I  would 
advise  a  thorough  preparation  in  fundamentals,  eschewing 
all  fads,  even  manual  training  and  the  practical  things 
thought  so  essential  to  his  success,  and  including:  Not 
less  than  two  years  of  Latin,  preferably  three  or  four  years; 
considerable  history;  some  political  economy;  a  good  knowl¬ 
edge  of  English  and  of  literature;  a  speaking  knowledge 
of  at  least  one  foreign  language,  and  if  only  one  it  should  be 
Spanish;  some  philosophy  and  as  much  as  possible  of  art, 
music  and  other  things  apparently  having  nothing  to  do 
with  engineering. 

This  would  bring  to  the  world  a  tsrpe  of  enpneer  now 
rarely  met— -one,  who  besides  being  able  to  do  the  things 
required  of  him  as  an  engineer,  would  be  able  to  do  other 
things  vastly  more  important,  it  may  be,  and  which  only 
one  with  an  engineering  training  could  do.  In  a  word,  it 
would  give  to  the  world  generals  of  engineering — masters 
of  organized  effort. 

Studies  of  Compound  Water  Meters 

Observations  on  compound  water  meters,  with  a  view 
to  their  possible  adoption  by  New  York  City  as  an 
aid  in  lessening  under-registration,  were  made  recently 
by  the  Department  of  Water  Supply.  Some  notes  on 
the  subject  were  presented  at  the  February  meeting  of 
the  New  York  Section  of  the  American  Water-Works 
Association,  by  Fred  B.  Nelson,  an  engineer  in  the  de¬ 
partment.  The  tests  indicated  considerable  saving. 
Particular  attention  was  given  to  the  regulating  valve 
control  between  the  small  and  the  large  meter.  It  was 
suggested  that  on  4-in.  meters,  for  example,  the  bypass 
meter  be  increased  in  size  so  as  to  operate  up  to  about 
6  cu.ft.  per  minute,  when  the  large  meter  should  come 
into  use  and  the  bypass  meter  either  be  cut  out,  or,  at 
least,  the  pressure  difference  on  it  be  so  cut  down  as 
to  divert  more  abruptly  vo  the  large  meter  a  flow 
sufficient  for  more  accurate  registration. 
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Letters  to  the  Editor 

Comment  on  Matters  of  Interest 
to  Engineers  and  Contractors  Will  Be  Welcome 


A  Definite  Comparison — Engineer’s  Salary 
Versus  Laborer’s  Wage 

gir — I  have  followed  with  keen  interest  the  discus¬ 
sion  in  your  journal  with  reference  to  the  compensation 
received  by  engineers,  as  I  will  graduate  from  high 
school  this  June  and  contemplate  taking  up  the  study 
of  engineering. 

Last  summer  I  visited  my  brother  in  Dayton,  who  is 
a  graduate  of  one  of  the  foremost  engineering  colleges 
in  America  and  at  the  time  was  employed  by  the  Bureau 
of  Aircraft  as  a  structural  designer  and  was  receiving 
a  salary  of  $150  per  month.  He  suggested  that  I  get 
a  job  at  McCook  Field  for  the  summer,  as  the  Govern¬ 
ment  was  badly  in  need  of  men.  This  I  did,  and  as  I 
am  unskilled  I  was  hired  as  a  laborer.  On  Aug.  1, 
my  brother  received  his  usual  half-monthly  pay,  $75, 
while  I  received  for  the  same  period  $80.40.  Of  course, 
I  had  put  in  considerable  overtime,  but  so  had  he — 
including  Saturday  afternoons,  Sundays  and  three  even¬ 
ings  a  week  till  9.30,  the  only  difference  being  that  it 
showed  up  in  my  pay  and  not  his. 

As  the  result  of  this  and  similar  conditions  described 
by  your  readers,  I  am  rather  dubious  about  investing 
four  years  and  $6,000  in  a  profession  while  such  a  pre¬ 
mium  exists  on  ignorance,  for  I  feel  as  if  it  will 
be  at  least  three  years  after  I  graduate  before  I  will 
earn  $160  per  month,  the  equivalent  of  my  earning  ca¬ 
pacity  as  a  17-year-old  laborer. 

New  York  City.  Lucien  Alter. 


More  on  Shear  in  Concrete 

Sir — Not  with  the  idea  of  continuing  the  discussion, 
but  as  a  suggestion  on  some  matters  that  the  profes¬ 
sion  would  do  well  to  ponder,  especially  if  revision  in 
standards  is  contemplated,  the  writer  would  like  to  com¬ 
ment  once  more  on  the  article  and  letters  on  the  strength 
of  concrete  in  shear  which  appeared,  in  Engineering 
News-Record,  of  Feb.  27,  1919,  p.  430,  and  Apr.  17, 
1919,  p.  783. 

If  the  maintenance-of-way  department  of  a  railroad 
knew  that  a  certain  rail  had  an  incipient  transverse 
fissure,  it  would  remove  that  rail  from  the  track.  There 
can  be  no  doubt  that  these  fissures  and  the  rail  failures 
that  they  cause  are  progressive.  Other  failures  also  are 
progressive.  I  have  seen  in  broken  axles  undoubted 
proof  that  the  failure  was  progressive.  This  is  shown 
in  the  rusted  portion  of  the  fresh  break,  demonstrating 
that  failure  had  begun  some  time  before.  This  start  of 
the  axle  failure  is  really  the  ultimate  point  of  its  use¬ 
fulness.  Repetition  of  the  same  load,  or  maybe 
less,  is  what  breaks  the  axle.  In  a  static  test  the 
axle  that  has  started  to  fail  may  stand  several  times 
the  load  that  it  is  commonly  carrying. 

This  is  a  thing  of  which  investigators  and  writers 
often  lose  sight.  A  concrete  column  that  has  begun  to 


crack  under  a  certain  load  may  crack  somewhere  else 
under  the  same  load  repeated.  A  beam  that  has  cracke<l. 
due  to  excessive  shear  of  diagonal  tension  under  a  certain 
load,  may  crack  somewhere  else  the  next  time  the  same 
load  is  applied,  and  keep  on  cracking  until  failure  re¬ 
sults.  This  is,  then,  the  real,  ultimate  strength  or  ulti¬ 
mate  point  of  usefulness  of  that  beam  in  shear  so  far 
as  the  concrete  is  concerned,  and  not  some  higher  load 
the  beam  may  stand  under  very  careful  application  of 
a  static  test. 

I  confess  that  I  did  not  observe  that  test  4-AD-l  had 
flanges  and  stirrups  but  no  concrete  web,  as  Mr.  Slater 
points  out  in  his  letter  in  the  issue  of  Apr.  17.  Why  is 
not  this  test  4-AD-l  pertinent  in  determining  how  much 
of  the  shear  passes  through  the  web?  It  shows  that 
even  at  a  great  disadvantage  these  two  separated  flanges 
enable  the  beam  to  carry  half  as  much  shear  as  one 
with  a  web  to  join  them  and  make  them  act  together. 
This  test  proves  my  contention  exactly.  Here  is  a  beam 
without  a  concrete  web  which  stood  a  shear  about  half 
as  great  as  one  with  a  web  measuring  nearly  90  sq.in.  in 
area.  It  is  my  contention  that  in  a  reinforced-concrete 
beam  with  a  web  where  the  full  shearing  value  is  attrib¬ 
uted  to  the  concrete  web,  the  unit  shear  in  that  web 
can  be  made  to  appear  any  desired  intensity  up  to  in¬ 
finity  by  merely  reducing  the  thickness  of  the  web. 

Pittsburgh,  Penn.  Edward  Godfrey. 


Private  Employment  Agencies  Upheld 

Sir — In  your  issue  of  Feb.  13,  1919,  p.  328,  C.  E. 
Drayer,  secretary  of  the  American  Association  of 
Engineers,  discussed  the  establishment  of  centralized 
employment  offices  by  the  engineering  societies,  as  a 
means  of  eliminating  the  “leeching  private  agencies 

.  .  .  sucking  from  the  unfortunate  engineer  who 
is  out  of  employment  from  50  to  60%  of  his  first 
month’s  salary.’’  The  following  facts  are  submitted  for 
consideration  in  this  connection: 

Under  the  fourteenth  amendment  of  the  constitution 
of  the  United  States  individuals  have  the  right  to 
engage  in  useful  business.  The  United  States  Supreme 
Court  in  1917  decided  that  a  private  employment 
agency  was  a  useful  business.  This  decision  contained 
the  following  phrases:  “Not  inherently  immoral,  or 
dangerous  to  public  welfare’’;  “such  service  is  useful, 
commendable  and  in  great  demand’’;  “business  is  as 
legitimate  as  that  of  a  banker,  broker,  or  merchant,  and 
may  be  said  to  be  a  necessary  adjunct  to  modern  busi¬ 
ness’’  ;  “business  is  not  only  innocent  and  innocuous  but 
highly  beneficial,’’  and  that  “such  agencies  have  been 
established  for  so  long  a  time  that  they  are  now  one 
of  the  necessary  means  whereby  persons  seeking  em¬ 
ployment  are  able  to  secure  the  same.” 

Private  agencies  have  existed  in  competition  with 
many  forms  of  free  service  for  many  years.  Men 
have  not  been  compelled  to  patronize  these  offices,  and 
are  not  now.  The  free  methods  of  employment  out¬ 
number  the  paid  agencies  one  hundred  to  one.  The 
leading  engineering  societies  have  operated  free  em¬ 
ployment  departments  for  many  years,  presumably  for 
the  purpose  of  rendering  service  to  their  members  as 
a  whole  and  not  as  self-constituted  redeemers  of  less 
than  one  per  cent,  of  their  members,  who  through  choice 
patronize  paid  employment  agents,  against  whom  the 
worst  that  can  be  said  is  that  they  charge  commis- 
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sions,  thouffh  these  commissions  are  covered  in  a  signed 
contract  in  advance,  and  are  contingent  entirely  upon 
the  acceptance  by  the  applicant  of  a  satisfactory  posi¬ 
tion. 

What  is  to  be  shall  be.  If  some  new  .scheme  of 
free  employment  service  is  to  prove  all-satisfying,  then 
paid  agencies  will  be  no  more.  Until  then,  why  not 
presume  that  the  Supreme  Court’s  apprai.sal  of  private 
agencies  is  correct  and  cease  to  insult  the  intelligence 
of  those  who  prefer  this  method  of  finding  employment? 

A.  G.  Frost, 

President,  National  As.sociation  of  Technical,  Educa¬ 
tional  and  Commercial  Employment  Agencies. 

Chicago,  Ill. 


Distributed  Passenger  Terminals 

Sir — A  rather  erroneous  idea  of  the  terminal  and 
traffic  of  the  Aurora,  Elgin  &  Chicago  Ry.  is  given 
in  the  editorial  on  “Distributed  Versus  Centralized 
Passenger  Terminals,”  in  Engineering  News-Record  of 
Apr.  17,  1919,  page  752.  The  trains  of  this  electric 
railway  connect  with  the  Garfield  Park  branch  of  the 
Metropolitan  Elevated  Ry.  at  Laramie  Ave.  and  run 
over  this  line  for  6i  miles  to  a  downtown  terminal  on 
Wells  St,  the  west  boundary  of  the  loop  district.  Some 
of  the  elevated  trains  also  use  this  terminal,  but  mo.st 
of  them  go  around  the  elevated  loop.  The  Aurora,  Elgin 
&  Chicago  Ry.  trains  do  not  handle  local  traffic  on 
the  elevated  line  and  do  not  stop  at  the  stations  on 
this  line,  with  the  one  exception  of  Marshfield  Ave., 
a  junction  point,  where  inbound  passengers  can  get 
off  and  outbound  passengers  may  board  the  trains.  The 
Aurora,  Elgin  &  Chicago  Ry.  has  its  own  ticket  office 
and  entrance  at  the  Wells  St.  terminal,  separate  from 
the  facilities  of  the  elevated  railway.  Baggage  is  not 
handled  on  the  regular  trains. 

The  Chicago,  Lake  Shore  &  South  Bend  Electric  Ry. 
runs  certain  of  its  trains  over  the  terminal  lines  of  the 
Illinois  Central  R.R.  to  the  downtown  terminal  at 
Randolph  St.  These  trains  are  handled  by  steam  loco¬ 
motives  between  Randolph  St.  and  Kensington,  15  miles. 
Plans  have  been  proposed  at  various  times  for  bringing 
other  south-shore  electric  lines  into  the  La  Salle  ter¬ 
minal  station  by  means  of  an  elevated  .structure  over 
the  right-of-way  of  the  steam  lines.  It  has  been  pro¬ 
posed  also  to  bring  trains  of  the  Chicago,  North  Shore 
&  Milwaukee  Electric  Ry.  into  the  city  over  the  North¬ 
western  Elevated  Ry.  As  this  electric  line  has  its 
terminal  at  Evanston,  12  miles  from  Chicago,  it  is  felt 
that  it  is  handicapped  by  so  long  a  transfer  on  the 
elevated  trains,  as  passengers  to  Milwaukee  and  inter¬ 
mediate  points  find  it  more  convenient  to  take  trains  of 
the  steam  railways  at  their  city  terminals. 

Chicago,  Ill.  R.\ilway. 


Utilitarian  or  Scenic  Hijfhway  Locations 

Sir — The  writer  was  ver>’  much  pleased  to  see  your 
editorials  in  Engineering  S^ews-Record  of  Apr.  10,  1919, 
p.  698,  in  regard  to  the  desirability  of  making  our 
improved  roads  scenic  rather  than  straight-line  high¬ 
ways.  Not  only  is  it  usually  the  case  that  the  contour 
road  involves  ver>'  much  less  cost  per  mile,  but,  except 
in  very  irregular  countr>’.  it  will  usually  be  found  that 
the  coat  between  terminals  is  also  much  less,  although 
the  distance  will  be  somewhat  greater. 
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The  driver  of  a  heavy  truck,  and  for  that  matter 
the  speed  maniac,  is  chiefiy  concerned  with  getting  hp. 
tween  points  in  the  shortest  possible  time.  But  growinfr 
sanity  in  regard  to  the  u.se  of  motor  trucks,  and  a  better 
realization  of  the  fact  that  the  u.se  of  the  10  nr  12 
motor  trucks  required  to  handle  the  contents  of  an 
ordinary  freight  ear  results  in  a  net  cost  to  the 
community  (where  the  haul  is  of  any  length)  niiuh 
greater  than  the  cost  of  the  .same  transportation  on  the 
railroad,  whether  steam  or  electric,  is  rapidly  restrict 
ing  the  motor  truck  to  its  proper  field  of  short  hau's  in 
the  city,  while  the  furious  .speeders  are  after  all  a 
.small  proportion  of  the  users  of  the  highway. 

The  average  man  is  concerned  to  no  .small  extent 
with  the  beauties  of  the  country,  and  that  road  which 
winds  somewhat  so  that  the  points  of  interest  develop 
one  by  one  as  the  ride  proceeds,  particularly  appeals  to 
him.  This  fact,  in  connection  with  the  lower  cost, 
would  seem  sufficient  argument  against  the  straight- 
line  trunk. 

Incidentally,  there  is  another  point  of  considerable 
importance  again.st  the  latter  road,  when,  as  is  so  o^ten 
the  ca.se,  it  involves  considerable  cutting.  In  a  country 
where  there  is  snow,  these  cuts  serve  as  accumulators 
of  snow,  and,  to  a  very  considerable  extent  blocking  of 
traffic  through  the  winter  weather  results.  This  tend¬ 
ency  to  leave  through  cuts  is  often  followed,  even  in 
cases  where  one  side  is  little  more  than  a  shell.  Such 
a  proceeding  leads  to  drift  troubles  in  winter  and 
often  serves  to  spoil  what  might  otherwise  be  a  beauti¬ 
ful  view. 

The  writer  has  particularly  in  mind  a  fine  highway 
from  Avon,  Conn.,  to  Hartford,  over  Talcott  Mountain, 
where  what  should  be  a  marvelous  view  of  the  beautiful 
Farmington  River  valley  is  blocked  off  by  such  cuts 
to  a  very  considerable  extent.  In  this  case,  the  addi¬ 
tion  of  a  small  yardage  to  make  a  side-hill  excavalion 
would  have  cleared  most  of  these  obstacles  away.  Un¬ 
fortunately,  this  road  is  anything  but  an  exception. 
Moreover,  I  am  confident,  although  in  this  case  I  do 
not  know  from  personal  observation,  that  these  cuts  are 
.sources  of  serious  trouble  in  every  .snowstorm  of  any 
moment.  Charles  Rufus  Harte. 

New  Haven,  Conn. 


Thoujirhts  From  a  Reader  and  Contributor  to 
Technical  Journals 

Sir — We  sometimes  ask  ourselves.  What  is  the  value 
of  technical  articles?  The  average  engineer  subscribes 
to  technical  journals  in  the  hope  that  he  will  receive 
from  them  educational  benefits  in  his  line.  Contractors 
and  machinery  makers  take  them  to  keep  posted  on 
business  activities. 

Lately  the  professional  journals  are  taking  an  active 
part  in  trying  to  better  the  working  conditions  of 
the  profession.  It  is  a  great  and  laudable  work  that 
strives  to  obtain  for  civil  engineers  the  same  wages 
as  the  aristocratic  bricklayers  and  plasterers  have 
earned  for  years.  Looks  as  if  we  had  hitched  our  wagon 
to  the  star. 

We  were  too  proud  to  fight,  but  we  finally  got  busy 
and  did  a  good  job  of  scrapping  in  the  Argonne. 
Marquis  of  Queensberry  rules  were  laid  aside.  We 
have  been  too  proud  to  unionize,  but  we  are  hitting 
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in  that  direction.  “Civil  Engineers'  Local  No.  23  Meets 
First  Wednesday  in  the  Month.” 

But  to  get  away  from  sordid  money  thoughts  back  tt 
the  rarefied  atmosphere  of  technical  authorship. 
Technical  journals  would  do  well  to  solicit  longer 
articles,  those  in  which  the  author  builds  up  his 
thought,  and  thus  allows  his  readers  to  absorb  a  little 
real  knowledge.  “Be  brief”  is  a  good  motto  for  a 
telegram,  but  articles  which  are  merely  a  synopsis  im¬ 
press  very  few.  All  articles  are  not  of  universal 
interest.  There  may  possibly  be  a  few  persons  who 
read  a  technical  journal  from  cover  to  cover,  but  the 
majority  pick  out  one  or  two  articles  that  come  within 
their  purview  and  interest.  Consequently,  articles  that 
are  worth  reading  should  not  leave  out  half  the  in¬ 
formation — an  author  saturated  in  his  subject  expects 
us  to  do  liaison  work  between  disjointed  paragraphs. 
Instead  of  being  brief,  be  complete. 

Renton,  Wash.  Frank  W.  Harris. 


Engineering  and  the  Popular  Magazines 

Sir — I  have  just  returned  from  the  service  and  have 
examined  with  considerable  interest  the  numbers  of 
Engineering  News-Record  issued  during  my  absence, 
particularly  those  articles  pertaining  to  education,  re¬ 
imbursement,  and  the  status  of  the  profession.  Perhaps 
a  word  from  a  young  member  of  the  profession  would 
not  be  amiss. 

It  is  true,  perhaps,  that  the  engineering  profession 
has  been  underpaid,  and  correspondents  have  called 
attention  to  the  fact  that  routine  work  may  be  per¬ 
formed  by  men  not  having  the  broader  training  of  the 
engineer.  Yet  today  we  are  constantly  reminded  that 
men  of  technical  training  capable  of  performing  ad¬ 
ministrative  work  are  in  demand.  Montesquieu,  the 
French  essayist,  divided  mankind  into  three  classe.s — 
briefly,  the  captains,  the  lieutenants  and  the  privates. 
An  engineer  is  a  member  either  of  the  first  or  second 
class.  That  being  the  case,  shall  we  not  avail  ourselves 
of  this  opportunity  for  which  a  technical  training  is 
so  valuable?  In  this  connection  we  may  note  that 
a  principal  failing  of  engineers  is  general  lack  of 
knowledge  of  business  methods  and  conditions.  Why 
not  estimate  our  abilities,  and  if  found  deficient, 
promptly  remedy  the  evil? 

Respecting  the  status  of  the  profession  and  engineer¬ 
ing  education :  The  April  number  of  Harper's  Magazine 
contains  an  article  entitled  “The  Chemists  of  the 
Future,”  similar  to  one  I  have  long  hoped  some  able 
engineer  would  write  for  publication  in  a  popular 
magazine.  If  the  status  of  the  profession  is  to  be 
raised,  why  discuss  it  only  in  engineering  periodicals? 
Ellwood  Hendrick,  author  of  this  article,  says :  “There 
is,  nevertheless,  a  journeyman  side  to  chemistry,  and 
I  think  we  should  prepare  for  it.  .  .  .  Such  a 
career  provides  a  fair  living,  and  it  is  not  more 
monotonous  than  keeping  accounts.  .  .  .  If  we  have 
been  trained  as  laboratory  helpers,  without  the  theory 
and  vision  of  chemists,  then  that  is  what  we  shall 
remain.  ...  Of  course,  men  will  call  themselves 
what  they  please,  we  cannot  legislate  titles.  But  it 
seems  to  me  of  vital  importance  that  only  those  students 
of  today  should  become  chemists  who  are  properly 
equipped  to  meet  the  g  eat  responsibilities  which  are 
there  to  encounter.  It  is  the  coming  profession.” 


The  general  public  has  as  little  exact  knowledge  of 
the  chemist’s  scope  as  it  has  of  the  engineer’s.  As.sum- 
ing  this,  Mr.  Hendrick  writes  lucidly,  tactfully,  so  that 
the  layman  readily  grasps  the  point  when  he  speaks  of 
catalysis,  colloids,  osmosis,  etc.  Here  is  a  nine-page 
article  in  a  publication  suitable  for  telling  the  intel¬ 
ligent  public  the  generalities  of  the  profession’s  work. 
Cannot  a  competent  engineer  follow  this  worthy  ex¬ 
ample?  Cannot  the  purpose  of  raising  the  status  of 
the  engineer  be  gained  more  efficiently  and  to  a  wider 
extent  by  articles  in  the  current  magazines  rather  than 
in  engineering  periodicals?  It  should  be  remembered 
that  as  a  class  those  who  employ  engineers  do  not  read 
our  literature.  One  very  ready  method  would  be  a 
series  of  articles  in  our  local  newspapers  describing 
the  work  of  the  various  departments  of  the  city  engi¬ 
neering  department  and  the  necessar>'  qualifications  of 
the  employees. 

One  other  point  of  note  in  the  above-mentioned  article 
is  related  to  engineering:  “Municipal  wastes  must  be 
conserved.  .  .  .  There  are  places  along  the  East 
River  where  the  water  is  not  changed  by  the  tide,  and 
its  condition  is  already  septic.  .  .  .  Conditions 

must  be  changed  and  it  is  the  chemist  alone  who  can 
change  them.” 

Shall  the  chemist  outrun  the  engineer? 

Washington,  D.  C.  Charles  W.  Barber. 


Should  Spend  $1,000,000  on  Topographic  Maps 

An  annual  expenditure  of  $1,000,000  for  the  topo¬ 
graphic  mapping  of  the  United  States  is  justified,  in 
the  opinion  of  Franklin  K.  Lane,  secretary  of  the  in¬ 
terior,  in  a  letter  to  M.  O.  Leighton,  chairman  of  the 
National  Service  Committee  of  the  Engineering  Council. 
Mr.  Leighton  had  written  to  the  secretary  calling  at¬ 
tention  to  the  essential  relation  of  the  topographic 
mapping  of  the  country  to  good  engineering  and  the 
economic  development  of  our  resources.  In  replying. 
Secretary  Lane  said  that  the  Geological  Survey  now  has 
available  a  trained  personnel  sufficient  to  permit  a  large 
expansion  of  the  Government’s  activities  in  topographic 
surveys;  a  summer  school  was  established  by  the  De¬ 
partment  of  the  Interior  for  training  young  engineers  in 
military  mapping  and  to  furnish  the  Engineer  Corps 
with  officers  for  this  specialized  service.  Most  of  the 
men  so  trained  are  now  available  to  supplement  the 
regular  topographic  force  of  the  Geological  Survey.  Mr. 
Lane’s  letter  continues  as  follows:  “For  this  reason, 
an  annual  expenditure  of  $1,000,000  on  the  topographic 
map  of  the  United  States  is  now  justified  both  by  the 
public  needs  and  the  ability  of  this  department  to  per¬ 
form  this  work  economically  and  effectively.  In  such 
a  program  it  is  hoped  that  the  states  might  increase 
their  cooperative  contributions  to  $.500,000,  especially 
as  the  cooperation  for  the  two  years  past  was  neces¬ 
sarily  interrupted  by  the  military  mapping  being  largely 
confined  to  a  few  border  states.  I  am  told  that  in  sev¬ 
eral  states  the  officials  are  now  urging  the  completion 
of  the  cooperative  mapping  of  their  states  within  the 
next  few  years.  ...  My  present  purpose  is  te  submit 
a  supplemental  estimate  to  the  66th  Congress,  as  you 
suggest,  increasing  the  appropriation  for  topographic 
work  to  $500,000.  The  support  of  this  larger  program 
by  the  Engineering  Council,  representing  as  it  does  the 
great  national  societies,  will  be  appreciated.” 


Hints  for  the  Contractor 

DETAILS  WHICH  SAVE  TIME  AND  LABOR  ON  CONSTRUCTION  WORK 


Telescopic  Pipe  Carries  Steam  Supply  to 
Traveling:  Derrick 

To  AVOID  the  difficulties  attendant  upon  the  use  of 
steam  hose  for  a  track  derrick  whose  travel  was 
several  hundred  feet,  the  “shotgun  feed”  was  applied 
by  E.  R.  Van  de  Greyn,  chief  engineer  of  the  Beaumont 

Shipbuilding  and  Dry  Dock  _ 

Co.  The  device  consists  of 

three  long  pieces  of  pipe  of  Articles  in  T 

three  different  sizes.  The  Cent 

smallest  one  was  connected 

to  the  traveler.  The  next  Erecting  I.ong-Span  R» 

one  received  the  smaller 

one  and  had  a  stuffing-box  Comparison  of  Short-H 

on  the  end.  In  the  same  Shipments 

way  this  medium-size  pine  Classification  Prop 

passed  through  a  stuffing-  Excavated 

box  on  the  end  of  a  larger  ,  ^  . 

j  .  ,  j  •  i  •!.  Low  Labor  Output  in  w 

pipe  and  telescoped  into  it.  .r.  .  ^  , 

11/  ,  ^  .  ,  Cost-Plus  Contract  ( 

The  largest  pipe  was  sta¬ 
tionary,  being  attached  to 

the  steam  main  from  the  Neurasthenia  a  Growing  Disease  in  Engineer- 

powerhouse.  This  arrange-  Work 

ment  was  found  entirely  L___ _ 

satisfactory,  very  little 

steam  was  lost,  and,  while  the  pipe  w'as  lined 
up  carefully  at  first,  it  was  found  later  that  such  care 
was  not  necessary'.  At  the  bottom  of  the  derrick  or 
tower  a  water  trap  was  provided  to  dry  the  steam 
before  it  reached  the  engines.  This  would,  of  course, 
have  been  necessary  with  any  such  long  line,  without 
regard  to  the  telescopic  feature.  J.  W.  Link  is  presi¬ 
dent  and  general  manager  of  the  Beaumont  Shipbuilding 
and  Dry  Dock  Company. 


Other  .Articles  in  This  Issue  of  Interest 
to  Contractors: 

Erecting  Long-Span  Roof  Over  Steel  Mill 
hy  Rolling  Trusses  to  Place  Page  898 

Comparison  of  Short-Haul  Truck  and  Rail 
.Shipments  Page  903 

New  Classification  Proposed  for  Rock  to  Be 
Excavated  Page  907 

Low  Labor  Output  in  War  Work  Not  Due  to 
Cost-Plus  Contract  (Editorial  Interview) 

Page  909 


hose.  Blowing  snow  off  material  by  compressed  air  was 
also  stopped.  This  positive  work  was  aided  by  educa¬ 
tional  work  through  po.sters.  In  a  short  time  the  air 
consumption,  which  had  run  up  to  60  cu.ft.  per  minute 
per  riveting  gang,  was  brought  down  to  nearly  30  and 
then  down  to  25  or  lower.  On  the  biggest  operating 
day,  Aug.  1,  1918,  there  were  315  riveting  gangs  at 

work  in  the  yard,  which 
means  several  times  that 

ite  Issue  of  Interest 

actors:  eration;  yet  the  pressure 

was  held  up  to  90  pounds, 
jf  Over  Steel  Mill  Addition  of  two  5000-cu.ft. 

**’®‘^*  electric  compressors  later 

lul  Truck  and  Rail  increased  the  previous  ca- 

Page  903  pacity  of  12,600  cu.ft.  per 

,sed  for  Rock  to  Be  by  displacement  to 

Page  907  ®  23,600  cu.ft.  Re- 

„  fore  the  new  machines  were 

ir  Work  Not  Due  to  .nnn 

in,  a  1000-ft.  compressor 


ing  Work 


Pa  e  909  rented,  and  later  two 

1700-cu.ft.  machines  were 
lisease  in  Engineer-  borrowed  from  the  equip- 

Page  918  ment  built  for  the  new 

_ Squantum  plant.  Except  for 

these  two  temporary  addi¬ 

tions,  however,  the  old  installation  had  to  carry  the  load. 
A  year  ago  the  air  consumption  ran  up  to  11,000,000 
cu.ft.  in  24  hours,  by  piston  displacement;  the  present 
consumption  ranges  from  8,000,000  to  9,000,000  cu.ft., 
in  spite  of  a  50''o  increase  in  the  number  of  gangs 
working.  The  following  figures  for  three  consecutive 
days,  from  a  recent  record  sheet,  are  representative: 

LMfi  KaiiK.s.  26.61  cu.ft.  per  minute  per  Kang.  9.000.000  cu.ft.  dii-- 

placement  per  24  liour.“ 
247  Kunga.  24.23  cu.ft.  p«»r  minute  per  gang 
253  gangH.  22.32  cu.ft.  per  minute  per  gang 
273  gangs.  23.70  cu.ft.  per  minute  per  gang 


Compressed-Air  Shortage  Relieved  by 
Waste-Prevention  Campaign 

SHORTAGE  of  compressed  air  became  critical  at  the 
Foi-e  River  yard  of  the  Bethlehem  Shipbuilding  Cor¬ 
poration,  Ltd.,  a  year  and  a  half  ago,  just  after  produc¬ 
tion  was  sharply  speeded  up  by  the  war  demands.  The 
period  started  with  150  to  160  riveting  gang.s,  and  in 
a  few  months  this  force  had  increased  to  300  gangs. 
Even  with  the  smaller  number,  how’ever,  the  air  was 
short,  and  often  at  10  a.m.  the  pressure  was  down  to 
50  lb.  A  remarkably  successful  waste-prevention  cam¬ 
paign  was  then  inaugurated,  and  it  solved  the  difficulty. 
The  air  consumption  per  gang  was  cut  down  to  less 
than  half,  and  the  pressure  was  kept  up  to  normal 
throughout  the  day. 

As  soon  as  the  shortage  became  critical,  an  investiga¬ 
tion  started  by  direction  of  the  general  manager,  S.  W. 
Wakeman,  showed  widespread  evidences  of  leakage  and 
waste.  A  12-man  patrol  was  sent  out  to  stop  leaks 
wherever  found  in  the  yard,  and  the  shops  were  policed. 
The  men  of  the  patrols  had  orders  to  cut  all  leaky 
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Split  Float  for  Finishing  Concrete 
at  Expansion  Joints 

Finishing  the  surface  of  concrete  pavement  at 
transverse  expansion  joints  (where  the  expansion 
material  projects  above  the  surface),  in  order  to  give_ 
a  uniform  elevation  on  each  side  of  the  joint  is  accom¬ 
plished  by  means  of  the  split  float  illustrated.  While  the 
use  of  split  templets  on  concrete-road  work  is  not  new. 
the  float  shown  has  .some  features  which  are  of  value. 
In  the  early  days  of  concrete-road  construction  con- 


^  strap  Iron  Brace., 


A  Slot 
-  *4<-  - 


.SPLIT  FLOAT  OF  SLMPLB  COX-STRl^CTION  EFFECTIV!' 
AT  TRAXSVEU.se  JOIXTS 


Help  “finish  the  job" — buy  Victory  Notes 


siderable  trouble  was  experienced  in  making  the  adjoin-  The  tank  was  moved  by  Clay  S.  Morse.  Inc.,  under 
ing  slabs  at  the  same  elevation.  The  unevenness  due  the  supervision  of  C.  J.  Disler,  engineer  of  Le  Doux  & 

to  difference  in  elevation  was  disagreeable  to  traffic  and  Le  Doux.  general  contractors, 

caused  excessive  wear,  often  resulting  in  the  destruction 
of  the  pavement.  To  overcome  this,  various  methods, 
using  split  templets,  etc.,  were  devised;  all  of  them 
required  the  finishing  of  the  surface  on  the  two  sides 
of  the  joint  independently.  The  device  here  described 
i.s  so  constructed  that  both  surfaces  may  be  floated  at 
the  same  time,  assuring  uniformity. 

The  dimensions  and  construction  of  the  float  are 
clearly  indicated  by  the  illustration.  In  operation  it  is 
easy  to  tell  at  once  where  concrete  should  be  removed 
or  filled  in  adjacent  to  the  joint,  by  the  way  the  float 
rests  on  the  surface.  The  slot  is  made  to  fit  over  the 
expansion  joint  as  with  the  ordinary  .split  straight¬ 
edge,  while  the  flat  6-in.  board  on  the  bottom  floats 
the  concrete  to  a  perfect  surface  which  is  in  the  same 
plane  on  both  sides  of  the  joint. 

This  device,  which  was  described  in  the  Concrete 
Highway  Magazine,  was  successfully  u.sed  by  the  Con¬ 
nelly  Construction  Co.  on  the  Bartle.sville-Dewey  road 
at  Bartlesville,  Okla. 


Pipe  Line  Lowered  by  Side  Cuts  Allowing 
Core  to  Squeeze  Out 

SINKING  a  48-in.  reinforced-concrete  pipe  line  to 
grade  by  excavating  along  either  aide  and  allowing  the 
triangular  ridge  or  core  to  crush  down  under  the 
weight  of  the  pipe,  was  the  method  employed  in  lower¬ 
ing  a  part  of  the  Signal  Hill  storm  drain  at  Long  Beach. 
Calif.  About  300  ft.  of  pipe  had  floated  above  grade 
line  in  the  10-ft.  trench,  and  backfilling  was  deposited 
before  this  condition  was  discovered,  the  maximum  rise 
being  about  14  inches. 

In  reopening  the  trench,  excavation  was  carried  down 
to  12  in.  above  the  bottom  of  the  pipe,  and  seepage 
water  was  then  allowed  to  collect,  the  balance  of  the 
excavation  being  done  under  water.  For  this  work  the 
material  was  taken  out  only  at  the  sides,  the  weight 
of  the  pipe,  900  lb.  per  linear  foot,  crushing  down  the 
ridge  of  soft,  wet  earth  beneath  it.  The  excavation  was 
carried  on  in  this  way  until  the  pipe  had  regained  its 
original  position.  The  advantage  of  this  procedure  was 
that  the  pipe  was  supported  continuously  and  was  low¬ 
ered  as  a  monolithic  structure.  Only  one  joint  was 
damaged  during  the  operation,  but  five  had  been  cracked 
when  the  pipe  rose. 

Plans  for  the  drain  were  prepared  by  R.  V.  Pearsall, 
of  Long  Beach,  Calif.,  and  James  Kennedy,  of  Los 
Angeles,  Calif.,  was  the  contractor. 


Gas  Container  70  Feet  in  Diameter  Moved 
on  Two  Barges 

The  gas  container  pictured  herewith  we  recently 
moved  a  distance  of  3  miles  in  Portland,  Ore.  It  is  70 
ft.  in  diameter  and  75  ft.  high,  and  weighs  300  tons.  It 
was  raised  a  distance  of  15  ft,  and  loaded  on  rollers  at 
Front  and  Everett  Sts.,  then  moved  two  blocks  north 


Thaw  Ice  Cakes  to  Clear  Foundation 

ICE  formation  nearly  4  ft.  thick  piled  up  along  the 
Mohawk  River  at  the  time  when  the  General  Electric 
Co.  pump  i  n  g 
station  at 
Schene  c  t  a  d  y 
was  built  dur¬ 
ing  the  severe 
winter  of  1917- 
18.  The  ac- 
comp  a  n  y  i  n  g 
view  shows 
how  the  con¬ 
tractor,  Keith 
0.  G  u  t  h  r  i  e , 
of  Schenectady, 
got  the  imped¬ 
ing  ice  out  of 
the  way.  The  ice 
was  first  cut 
with  steam 
jets,  and  pieces 
weighing  sev¬ 
eral  tons  each 
were  picked  up 
with  the  near¬ 
by  derrick  and 
hoisted  out  of 
the  way  onto 
the  adjoining 
bank. 


.•Snn-TO.V  GAS  CONTAINER  BEING  ROLLED  O.NTO  BAR<;ES 
FOR  THREE-MII.E  VOYAGE 

and  two  east,  being  lowered  from  the  street  to  dock 
level,  a  distance  of  28  ft.  It  was  then  rolled  onto  two 
barges  lashed  together,  using  hardwood  rollers  with 
block  and  tackle  and  a  large  gasoline  engine.  The 
barges  were  then  towed  three  miles  to  the  Northwest 
Steel  Shipbuilding  plant,  where  the  tank  was  unloaded 
and  raised  26  ft.,  moved  across  newly  filled  ground  a 
di.stance  of  2000  ft.  (crossing  a  railroad  track)  and 
placed  on  its  new  foundation.  The  entire  work  re¬ 
quired  71  days. 


40-INCH  CAKE.S  OK  K'E  CUT  WITH 
.STEA.M  PIPE.S 


CURRENT  EVENTS  IN  THE  CIVIL  ENGINEERING  AND  CONTRACTING  FIELDS 


News  of  the  Week 

New  York,  May  8,  1919 


New  York  Public  Service 
Commission  Abolished 

New  State  Law  Establishes  Two  Inde¬ 
pendent  Commissioners — Nixon  Ap¬ 
pointed,  but  Parsons  Declines 

With  the  sif^iin?  of  the  Foley  bill 
by  Governor  Smith  of  New  York  State 
May  3  the  Public  Service  Commission 
(of  the  First  District),  which  has  been 
carrying  on  both  regulation  of  utilities 
and  construction  of  rapid-transit  lines 
in  New’  York  City  for  10  years,  was 
abolished,  and  a  single  utility-regula¬ 
tion  commission  was  established  to  take 
up  its  regulative  work.  Under  another 
legislative  bill,  not  yet  signed,  construc¬ 
tion  of  rapid-transit  lines  is  to  be  han¬ 
dled -by  a  separate  organization  under 
a  rapid-transit  construction  commis¬ 
sioner. 

Immediately  followdng  his  signing  of 
f'e  new  public-service  law.  Governor 
Smith  appointed  Lewis  Nixon,  state  su¬ 
perintendent  of  public  w’orks,  as  regu¬ 
lation  commissioner  for  the  city.  Mr. 
Nixon,  graduated  from  Annapolis  in 
1882,  was  a  naval  constructor  for  many 
years,  and  then  established  a  shipyard 
at  Elizabethport,  N.  J.  Later  he  was 
chairman  of  the  new  East  River  Bridge 
Commission  which  built  the  Williams¬ 
burg  bridge,  and  subsequently  became 
Commissioner  of  Public  Works  and 
acting  borough  president  of  Richmond 
(Staten  Island),  New  York  City.  He 
was  appointed  Superintendent  of  Pub¬ 
lic  Works  for  the  State  of  New  York 
in  January.  His  deputy,  Edward  F. 
Walsh,  succeeds  to  this  position. 

Col.  William  Barclay  Parsons,  11th 
Engineers,  to  whom  Governor  Smith 
some  weeks  ago  offered  the  position  of 
rapid-transit  construction  commissioner, 
to  complete  the  proposed  reorganiza¬ 
tion  of  the  Public  Service  Commission, 
has  declined  to  accept.  Until  a  con¬ 
struction  commissioner  is  named,  Mr. 
Nixon  will  perform  the  duties  of  this 
office.  Three  members  of  the  Public 
Service  Commission  of  five  were  in 
service  at  the  time  when  the  commis¬ 
sion’s  existence  ended:  Travis  H. 
Whitney,  acting  chairman  and  formerly 
secretary  of  the  commission;  F.  J.  H. 
Kracke  and  Charles  S.  Hervey. 


Extensive  Changes  of  Personnel 
in  Fleet  Corporation 
Important  changes  in  the  Emergency 
Fleet  Corporation  took  effect  May  1. 
Chief  among  them  was  the  retirement 
of  Charles  Piez  as  director  general 
and  Howard  Coonley,  as  vice-president 
in  charge  of  administration.  At  the 
same  time  Admiral  H.  H.  Rousseau, 
head  of  the  shipyard  plants  division, 
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Employment  Bureaus 

Engineering  Societies’  Employ¬ 
ment  Bureau,  29  W.  39th  St,  New 
York  City. 

American  Association  of  Engi¬ 
neers,  29  S.  La  Salle  St.,  Chicago. 
Service  to  members  only,  but  Army 
or  Navy  Engineers  in  uniform  who 
are  eligible  to  certified  membership 
may  join  without  payment  of  en¬ 
trance  fees  or  dues  while  in  uni¬ 
form  and  for  six  months  after 
discharge. 

Engineers’  Service  Bureau,  57 
Post  St.,  San  Francisco.  Only  ap¬ 
plications  by  mail  or  wire  will  be 
considered. 

Professional  and  Special  Section, 
United  States  Employment  Service, 
469  Fifth  Ave.,  New  York  City, 

Reemployment  Committee  of 
New  York  City  for  Soldiers,  Sail¬ 
ors  and  Marines,  233  Broadway, 
New  York  City. 


Daniel  H.  Cox,  head  of  the  steel  ship 
division,  and  four  other  division  heads 
retired.  Steel-ship  construction  will 
hereafter  be  in  charge  of  Pierce  J. 
McAuliffe,  hitherto  first  assistant.  Capt. 
R.  N.  Bakenhus  becomes  head  of  ^e 
shipyard  plants  division. 


and  Classification  of 
Engineering  Positions 
Engineering  Council  has  appointed 
a  committee  to  investigate  the  com¬ 
pensation  of  engineers  and  to  formulate 
a  standard  classification  of  engineering 
positions,  with  corresponding  rates  of 
compensation.  The  general  committee 
is  organized  in  sections,  each  of  which 
has  charge  of  a  particular  field  of 
engineering  work.  The  chairman  of 
the  general  committee  is  Arthur  F. 
Tuttle,  deputy  chief  engineer  of  the 
Board  of  Estimate  and  Apportionment 
of  New  York  City.  Mr.  Tuttle  is  also 
chairman  of  the  municipal  engineers* 
section.  The  chairman  of  the  section 
which  is  to  deal  with  engineers  in  the 
Federal  Government  service  is  John  C. 
Hoyt,  of  Washington,  D.  C.,  hydraulic 
engineer  of  the  United  States  Geolog¬ 
ical  Survey.  The  chairman  of  the  rail¬ 
way  engineers’  section  is  Francis  Lee 
Stuart,  consulting  engineer.  New  York 
City,  late  advisory  engineer  to  the 
Federal  Railroad  Administration.  Each 
of  these  sectional  committees  is  pro¬ 
ceeding  with  investigations  and  ob¬ 
taining  from  as  wide  a  field  as  pos¬ 
sible  records  of  such  classifications  of 
engineering  positions  as  are  now  in 
force,  with  the  rates  of  compensation. 


Chamber  of  Commerce  For 
Federal  Highways 

Annual  Meeting  at  St.  Louis  Also 
Passe.s  Resolutions  for  Water¬ 
power  Development 

The  Chamber  of  Commerce  of  the 
United  States,  at  the  annual  meeting 
held  in  St.  Louis  Apr.  30,  passed  reso¬ 
lutions  urging  the  creation  of  a  Federal 
Highway  Commission,  and  Federal  ap¬ 
propriations  for  highways;  development 
of  waterways  and  water-power,  and  a 
resolution  against  Government  opera¬ 
tion  and  ownership  of  businesses  which 
can  be  successfully  undertaken  and 
conducted  by  private  enterprise. 

The  resolution  regarding  a  national 
highway  system  states: 

“That  highways  are  an  integral  part 
of  our  nation’s  system  of  transporta¬ 
tion  has  been  emphasized  by  the  war, 
and  an  enormous  development  is  at 
hand,  so  important  as  to  require  a  com¬ 
prehensive  national  policy,  under  which 
Federal  appropriations  for  highways 
will  be  applied  to  national  needs  for 
interstate  commerce,  agriculture,  pos¬ 
tal  delivery,  common  defense  and  gen¬ 
eral  welfare. 

“Congress  should  create  a  Federal 
highway  commission,  independent  of 
present  departments  of  the  (Government, 
composed  of  members  from  the  different 
geographical  sections  of  the  countrj’, 
to  perform  all  executive  functions  of 
the  Federal  Government  pertaining  to 
highways,  including  those  relating  to 
existing  appropriations  in  aid  of  state 
construction.  Such  a  commission  should 
act  in  coordination  with  any  Federal 
agency  that  may  have  functions  of  ar¬ 
ticulating  rail,  trolley,  water  and  high¬ 
way  transportation. 

“Congress  should  make  substantial 
appropriations  for  the  construction  and 
maintenance  of  a  national  highway 
system  to  serve  the  need  for  the  main¬ 
tenance  of  interstate  travel  and  traffic. 

“The  commission  should  report  to 
Congress  a  plan  for  continued  aid  for 
state  construction  of  highways  in  the 
period  beyond  1921,  to  which  time  the 
provisions  of  existing  Federal-aid  laws 
extend. 

“Expenditures  of  funds  should  be 
permitted  only  for  highways  which  are 
of  a  permanent  type,  having  thorough 
drainage,  substantial  foundations,  suf¬ 
ficient  width  and  a  capacity  for  traffic 
which  will  be  reasonably  adequate  for 
future  needs.” 

Another  resolution  favored  the  speedy 
completion  of  river  improvements  and 
water-way  projects  already  authorized 
by  Federal  laws,  and  another  the  “true 
conservation  of  the  water-power  re¬ 
sources  of  the  United  States.” 

The  resolution  regarding  Government 
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operation  and  ownership  is  as  follows: 

“The  very  essence  of  civilization  is 
that  there  be  placed  upon  the  individual 
only  that  degree  of  restraint  which  shall 
prevent  his  encroachment  upon  the 
rights  of  others,  thus  realizing  to  the 
utmost  individual  initiative  in  every 
proper  direction.  Our  form  of  govern¬ 
ment  most  effectively  expresses  and 
maintains  this  principle.  Within  our 
basic  law  exists  ample  provision  for 
such  changes  as  may,  from  time  to  time, 
be  necessary  to  safegu.-rd  our  people. 

“It  is  therefore  essential  that  our 
Government  should  scrupulously  refrain 
from  entering  any  of  the  fields  of  trans¬ 
portation,  communication,  industry,  and 
commerce,  or  any  phase  of  business 
when  it  can  be  successfully  undertaken 
and  conducted  by  private  enterprise. 
Any  tendency  of  Government  to  enter 
such  fields  should  be  carefully  weighed 
in  the  light  of  its  possible  effect  upon 
the  genius  of  our  Constitution.” 


Extensive  Ship  Cancellations 
to  Readjust  Program 

In  addition  to  2,000,000  tons  of  steel 
ships  the  contracts  for  which  have 
been  cancelled  since  last  November  by 
the  Shipping  Board,  2,000,000  tons 
more  are  now  being  cancelled,  accord¬ 
ing  to  a  statement  by  Edward  N.  Hur¬ 
ley,  chairman  of  the  board.  No  details 
are  given  as  to  the  sizes  of  ships  and 
the  yards  affected.  The  statement  re¬ 
fers  to  the  necessity  of  balancing  the 
fleet  and  also  to  the  war  prices  of  the 
contracts.  Chairman  Hurley  says, 
“We  feel  that  we  should  now  be  build¬ 
ing  only  at  peace  prices,”  and  states 
that  the  cancellation  of  all  existing 
contracts  is  under  contemplation,  where 
keels  have  not  actually  been  laid.  This 
statement,  issued  from  the  Shipping 
Board  office  Apr.  25,  is  amplified  and 
somewhat  changed  by  a  statement  is¬ 
sued  May  5.  According  to  the  latter, 
the  type  of  vessel  that  will  be  most 
largely  needed  for  post-war  ocean  car¬ 
riage  is  a  combined  freight  and  pas¬ 
senger  vessel  of  at  least  12,000  to 
15,000  tons  dead  weight  carrying  ca¬ 
pacity,  and  the  cancellations  are  to  be 
made  with  a  view  to  preparing  for 
placing  orders  for  this  type  of  ship. 


Plant-Disposal  Section  Created 
To  Sell  Shipyards 
Preparing  to  put  on  the  market  the 
Emergency  Fleet  Corporation’s  in¬ 
terests  in  shipyards  and  ship-fabricat¬ 
ing  plants,  the  Director  General  has 
established  a  plant  disposal  section  of 
the  corporation,  in  charge  of  B.  E. 
Grant,  hitherto  engineer  of  the  ship¬ 
yard  plants  division.  Property  totaling 
several  hundred  million  dollars  in  value 
is  involved,  and  it  is  desired  to  put 
these  great  interests  into  private  hands 
as  going  concerns.  It  is  stated  that 
the  corporation  already  has  an  offer 
from  one  of  the  Southern  concrete  yards 
to  take  over  the  yard,  with  a  vi«w  to 
building  a  concrete  dry  dock. 


11th  Engineers  Parade  in 
New  York 

Unit  That  Held  Germans  Before  Amienct 

Marches  Down  Fifth  Avenue  Soon 
After  Arrival 

The  11th  Engineers  of  the  United 
States  Army,  the  unit  that  held  the 
Germans  before  Amiens  a  year  ago 
last  March,  paraded  down  Fifth  Ave¬ 
nue,  New  York  City,  Apr.  30,  led  by  its 
commander,  Col.  William  Barclay  Par¬ 
sons,  a  few  days  after  the  regiment’s 
arrival  at  the  port  of  debarkation  at 
Hoboken,  N.  J.  Thirteen  hundred  of 
these  men,  who  had  served  overseas  for 
22  months,  marched  between  cheering 
crowds  along  Fifth  Avenue  from  96th 
St.  to  34th  Street. 

Col.  William  Barclay  Parsons 
marched  with  his  staff  at  the  head  of 
his  command.  He  was  accompanied  by 
Lieut.  Col.  William  T.  Chevalier.  Maj. 
Charles  D.  Drew  led  the  first  battalion 
and  Maj.  B.  A.  Value  the  second.  In 
the  official  reviewing  stand,  opposite 
82nd  St.,  were  Governor  Smith,  Mayor 
Hylan,  Deputy  Police  Commissioner 
Rodman  Wanamaker,  Brig.  Gen.  F.  V. 
Abbott,  and  Maj.  Gen.  D.  C.  Shanks, 
in  charge  of  the  port  of  debarkation  at 
Hoboken. 

At  34th  St.  the  regiment  swung  off 
the  avenue  and  proceeded  to  the  Penn¬ 
sylvania  Hotel,  where  a  dinner  tendered 
by  the  Military  Engineering  Society 
was  served.  J.  Waldo  Smith,  chief  en¬ 
gineer  of  the  Board  of  Water  Supply, 
City  of  New  York,  and  chairman  of 
the  Committee  of  Welcome  of  the  Mili¬ 
tary  Engineering  Society,  introduced 
Colonel  Parsons,  who  spoke  of  the  pride 
of  the  engineering  profession  in  the 
deeds  of  his  men.  Colonel  Parsons  de¬ 
clared  that  two  things  in  the  regiment’s 
war  career  had  almost  escaped  the  no¬ 
tice  of  the  public. 

“A  year  ago  last  March,”  he  said, 
“when  the  Germans  began  their  great 
offensive.  Hinging  masses  of  men  be¬ 
tween  the  British  and  French  line, 
which  bent  and  fell  back,  but — ^thank 
God! — ^never  broke,  and  when  General 
Pershing  was  told  that  two  regiments 
of  engineers  were  needed  at  the  very 
front,  there  was  never  any  question 
about  the  first  regiment  chosen — it  was 
the  11th.  They  thought  for  some  time 
before  selecting  the  second  regiment. 

“The  other  thing  is  the  rise  of  the 
enlisted  men.  Sixty-eight  became  com¬ 
missioned  officers  during  the  war.” 


Free  Service  Bureau  of  Con¬ 
tractors’  Association 

In  the  interest  of  obtaining  compe¬ 
tent  general  contractors’  employees, 
the  Associated  General  Contractors  of 
America  have  established  a  free  serv¬ 
ice  clearing  house  for  members.  G.  W. 
Buchholz,  acting  secretary.  111  W. 
Washington  St.,  Chicago,  has  issued  a 
call  as  follows: 

“Whenever  you  are  obliged  to  dis¬ 
pense  with  the  services  of  a  general 
foreman,  superintendent,  engineer,  es¬ 
timator,  bookkeeper,  or  any  other  em¬ 
ployee  whom  you  consider  worthy,  send 


his  name  and  address  to  this  office, 
with  a  short  description  of  his  abili¬ 
ties  and  past  record,  salary  that  you 
have  been  paying  him,  whether  he  is 
married  or  not,  and  if  he  is  willing  to 
go  to  any  part  of  the  country.  If  you 
contemplate  increasing  your  force  in 
any  way,  notify  this  office,  stating  the 
type  of  employee  you  desire,  approxi¬ 
mately  what  his  duties  will  be,  and  the 
amount  of  salary  you  expect  to  pay.” 


National  Conference  on  Training 
for  Commercial  Engineering 

A  national  conference  on  “Business 
Training  for  Engineers  and  Engineer¬ 
ing  Training  for  Business  Men”  will 
be  held  in  Washington,  D.  C.,  June 
23-24.  This  conference  is  called  by 
Commissioner  of  Education  Claxton  on 
behalf  of  a  conference  committee  on 
commercial  engineering  recently  cre¬ 
ated  by  the  Department  of  Education. 
Representatives  of  all  general  interests, 
all  educational  institutions,  commercial 
organizations,  and  engineering  societies 
will  be  invited  to  participate. 


Active  Discussion  Expected  at 
A.  S.  T.  M.  Meeting 

Unusually  active  discussion  of  test 
methods  and  results  will  mark  the  1919 
meeting  of  the  American  Society  for 
Testing  Materials,  according  to  present 
indications.  While  committee  reports 
will  be  less  extensive  than  in  normal 
years,  and  it  is  likely  that  only  one  or 
two  new  specifications  will  be  presen  ced, 
the  program  of  papers  will  be  of  ex¬ 
ceptional  character.  A  topical  discus¬ 
sion  of  “Magnetic  Analysis  of  Steel”  is 
to  be  made  a  prominent  feature.  The 
meeting  will  be  held  at  the  Hotel  Tray- 
more,  Atlantic  City,  N.  J.,  June  24-27. 

In  the  field  of  iron  and  steel,  a  sub¬ 
ject  of  special  importance  at  present 
will  be  covered  by  a  paper  on  “Deep 
Etching  of  Rails  and  Forgings,  ”  by 
K.  E.  Hofammann  and  F.  M. 
Waring.  Other  important  papers 
are:  “Modem  High-Speed  Steel,”  by 
J.  A.  Mathews;  “Some  Fatigue  Tests 
of  Nickel  Steel  and  Chrome-Nickel 
Steel,”  by  H.  F.  Moore  and  A.  G. 
Gehrig,  and  “The  Influence  of  Very 
Low  Percentages  of  Copper  in  Retard¬ 
ing  the  Corrosion  of  Steel,”  by  D.  M. 
Buck.  The  discussion  of  magnetic 
analysis  will  be  opened  by  five  papers, 
including  among  other  things  the  ap¬ 
plication  of  the  method  to  ball-bearing 
races,  rifle-barrel  steel  and  railroad 
rails.  In  nonferrous  metals,  season¬ 
cracking  of  wrought  manganese  bronze 
will  be  further  discussed  by  P.  D. 
Merica  and  R.  W.  Woodward. 

Half  a  dozen  papers  on  cement  and 
concrete  of  an  unusual  degree  of  in¬ 
terest  are  to  be  presented.  They  in¬ 
clude  “Theoretical  Studies  of  the 
Surface-Area  Method  of  Proportioning 
as  Applied  to  Concrete,”  by  R.  B. 
Young;  “Proportioning  of  Pit- Run 
Gravel  for  Concrete,”  by  R.  W.  Crum; 
“Modulus  of  Elasticity  of  Concrete,” 
by  Stanton  Walker;  “Effect  of  Fine- 
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ness  of  Cement,”  by  D.  A.  Abrams, 
and  “Cements  Producing  Quick-Hard¬ 
ening  Concrete,”  by  P.  H.  Bates.  In¬ 
struments  will  be  dealt  with  in  papers 
on  “The  Strainagraph  and  Its  Appli¬ 
cation  to  Concrete  Ships,”  by  F.  R. 
McMillan;  “A  Fatigue-Testing  Ma¬ 
chine,”  by  F.  N.  Farmer,  and  “A 
Machine  for  Measuring  Hardness  of 
Thin  Metal  Sheets,”  by  S.  L.  Goodale. 
In  the  field  of  preservative  coatings  a 
new  view  of  the  subject  will  be  pre¬ 
sented  under  the  title  of  “Paint  a 
Plastic  Material  and  Not  a  Viscous 
Liquid;  The  Measurement  of  Its  Mo¬ 
bility  and  Yield  Value,”  by  E.  C. 
Bingham  and  Henry  Green.  A  number 
of  more  specialized  papers  are  on  the 
program. 

The  evening  session  of  June  24  will 
be  a  memorial  session  for  Dr.  Edgar 
Marburg,  late  secretary  of  the  society. 
President  G.  H.  Clamer,  Provost  Edgar 
F.  Smith,  John  M.  Goodell,  Robert  W. 
Leslie,  Arthur  N.  Talbot  and  Robert 
W.  Hunt  will  speak  of  Dr.  Marburg’s 
activities  and  his  work  for  the  society. 


To  Retire  as  Secretary  of  Munici¬ 
pal  League 

Clinton  Rogers  Woodruff,  for  the 
past  26  years  secretary  of  the  National 
Municipal  League,  has  announced  in 
a  letter  to  Lawson  Purdy,  president 
of  the  league,  that  he  will  not  be  a 
candidate  for  reelection.  Mr.  Woodruff 
expects  to  devote  his  entire  time  to  the 
practice  of  law.  In  part,  Mr.  Wood¬ 
ruff’s  letter  to  Mr.  Purdy  follows: 

“On  May  28  next  I  shall  have  com¬ 
pleted  25  years  of  service  as  secretary 
of  the  National  Municipal  League. 
Elected  at  the  first  meeting  held  in 
New  York  City,  I  have  served  con¬ 
tinuously  ever  since.  During  this 
period  the  movement  for  higher  mu¬ 
nicipal  standards  and  democratic  city 
government  has  developed  to  a  point 
where  a  larger  share  of  my  time  and 
attention  is  required  than  my  other 
interests  will  permit  me  to  give.  I  am 
therefore  reluctantly  forced  to  the  con¬ 
clusion  that  I  must  retire,  so  I  hereby 
give  notice  that  I  shall  not  be  a  candi¬ 
date  for  reelection  to  my  present  posi¬ 
tion.” 


Kansas  City  Viaduct  Contract 
Let  to  Low  Bidder 

Settlement  of  the  controversy  over 
the  contract  for  building  the  Twenty- 
third  St.  Trafficway,  Kansas  City,  has 
been  reached  by  letting  the  contract  to 
the  low  bidder,  the  A.  S.  Hecker  Co.,  of 
Cleveland,  after  the  latter  agreed  to 
guarantee  that  the  cost  should  not  ex¬ 
ceed  its  estimate.  As  noted  in  these 
columns  four  weeks  ago  (p.  743),  the 
city  council  refused  to  award  the  con¬ 
tract  to  the  flecker  company,  and  as¬ 
serted  that  the  cost-plus  form  of  con¬ 
tract  did  not  protect  the  city.  In  its 
final  form  the  contract  provides  a  fixed 
maximum  price  of  $716,000  for  the 
work;  the  city  shares  equally  with  the 
contractor  in  any  reduction  of  cost  be¬ 
low  its  estimate  of  $666,000. 


Program  of  National  Traffic 
Association  Meeting 

The  annual  meeting  of  the  National 
Highway  Traffic  Association  will  be 
held  at  the  Automobile  Club  of  America, 
247  W.  54th  St.,  New  York  City,  May 
14.  Among  the  speakers  and  their  sub¬ 
jects  are  the  following: 

Afternoon  session,  2:30  p.m.,  “De¬ 
velopment  of  Rural  Motor  Express 
Throughout  the  United  States,”  by  F. 
W.  Fenn,  secretary  of  the  motor  truck 
committee.  National  Automobile  Cham¬ 
ber  of  Commerce;  “Transportation  Sur¬ 
veys  for  Rural  Motor  Express  Routes,” 
by  J.  H.  Collins,  member  of  the  high¬ 
way  transport  committee.  Council  of 
National  Defense;  “Wanted,  Rural 
Motor  Express  in  the  State  of  New 
York,”  by  James  E.  Boyle,  extension 
professor  of  rural  economy,  Cornell 
University;  “Sigmposting  for  Through 
Routes  in  Municipalities,  and  Detours 
During  Highway  Construction,”  by 
Elmer  Thompson,  secretary  of  the 
Automobile  Club  of  America. 

Evening  session,  8  p.m.,  presidential 
address,  “Highway  Transport  Engi¬ 
neering”  (illustrated),  by  Arthur  H. 
Blanchard;  “The  Townsend  Highway 
Bill  and  the  Work  of  the  Federal  High¬ 
way  Council,”  by  H.  G.  Shirley,  secre¬ 
tary  of  the  Federal  Highway  Council; 
“Highway  Requirements  for  Twrentieth- 
Century  Transportation,”  by  W.  G. 
Thompson,  state  highway  engineer  of 
New  Jersey;  “The  Control  of  Traffic 
on  Feeder  Highways,”  by  Edward  J. 
Mehren,  editor  of  Engineering  News- 
Record,  George  H,  Pride,  president  of 
the  Heavy  Haulage  Co.,  and  George  M. 
Graham,  manager,  Pierce-Arrow  Motor 
Car  Co.  The  first  motion  picture  cre¬ 
ated  to  show  the  high  cost  of  bad  roads 
and  the  advantage  of  motor  transport, 
entitled  “The  Open  Road  to  a  Greater 
America,”  will  be  shown  by  the  educa¬ 
tional  department  of  the  Universal 
Film  Mfg.  Company. 


Motor  Truck  Impact  Tests  Made 
By  Bureau  of  Public  Roads 

Tests  of  importance  to  road  builders, 
automobile  builders,  state  authorities  in 
control  of  speed  laws,  etc.,  were  made 
May  5  by  engineers  connected  with  the 
Bureau  of  Public  Roads  of  the  Depart¬ 
ment  of  Agriculture  on  roads  just  out¬ 
side  of  Washington,  D.  C.  For  the 
first  time,  a  direct  measurement  of  the 
impact  of  trucks  on  roads  was  made. 
The  engineers  mentioned  have  invented 
a  system  to  measure  this  impact  by  the 
compression  of  a  copper  cylinder  set 
in  a  chamber  in  the  road,  which  is 
similar  to  the  system  used  to  measure 
the  explosion  in  a  rifled  gun. 

The  device,  which  is  the  invention  of 
Prevost  Hubbard  and  A.  T.  Goldbeck, 
was  tested  on  the  roads  of  the  agricul¬ 
tural  experimental  farm  on  the  Poto¬ 
mac  River  in  Virginia,  in  the  presence 
of  the  designers,  and  of  T.  H.  Mac¬ 
Donald,  the  new  engineer  in  charge  of 
Federal-aid  roads,  as  well  as  John  M. 
Goodell,  F.  H.  Jackson  and  A.  T. 
Smith,  all  connected  with  the  Bureau 


of  Public  Roads,  and  the  Washington 
representative  of  Engineering  Sen,,. 
Record. 

Details  of  the  results  have  not  vet 
been  tabulated.  The  engineers  expect 
to  be  able  to  announce  results  which 
will  be  of  importance  to  road  builders 
automobile  tire  builders,  and  others 


Some  Highway  Engineers 
Coming  Home 

The  War  Department  announces,  m 
accordance  with  a  cablegram  received 
from  General  Pershing,  that  a  few 
units  of  the  23rd  Engineers  have  been 
assigned  to  early  convoy  for  return  to 
the  United  States  from  France.  The 
units  so  far  scheduled  to  come  home 
are  the  fourth  battalion,  the  wagon- 
train  headquarters  and  wagon  com¬ 
panies  Nos.  1,  2,  3,  4  and  5.  No  in¬ 
formation  is  obtainable,  according  to 
the  Washington  correspondent  of  En¬ 
gineering  News-Record,  as  to  when  the 
remainder  of  the  23rd  Engineers  is  to 
return,  but  it  is  believed  in  Washing¬ 
ton  that  the  conferences  which  Secre¬ 
tary  Baker  had  with  General  Pershing 
while  in  France  have  influenced  the  de¬ 
cision  to  return  some  of  the  highway 
engineers  at  this  time,  and  it  is  hoped 
that  the  remainder  of  the  regiment  will 
be  back  before  the  road-building  sea¬ 
son  is  over.  It  is  stated  in  Washington 
that  other  engineering  units  are  now 
being  scheduled  for  early  return.  An¬ 
nouncements  as  to  the  return  of  other 
engineering  units  may  be  expected  in 
cablegrams  from  General  Pershing 
from  day  to  day  from  now  on. 


Proposed  Legislation  in  Illinois  to 
Develop  40,000  Kilowatts 

The  water-way  scheme  which  has 
passed  the  senate  of  Illinois  and  which 
will  provide  a  transportation  water¬ 
way  from  Chicago  to  down-state  and 
Mississippi  River  points,  contemplates 
the  removal  of  a  dam  in  the  Desplaines 
River  at  Joliet,  and  the  construction  of 
a  modern  40,000-kw.  power  plant  four 
miles  farther  south  at  a  site  known  as 
Brandon’s  Road.  At  the  same  time, 
there  is  in  the  legislature  a  bill  which 
will  enable  the  Sanitary  District  of 
Chicago  to  bid  on  the  power  from  this 
site,  either  developed  or  undeveloped. 
Should  the  bill  pass  in  its  present  form 
it  would  enable  the  Sanitary  District 
to  bid  not  only  on  the  new  power  at 
Brandon’s  Road,  but  also  on  the  power 
from  the  old  site,  which  has  been  the 
cause  of  so  much  court  action  in  which 
the  Economy  Light  &  Power  Co.  was 
an  interested  party. 


Civil  Service  Examinations 
New  York. — Junior  assistant  engi¬ 
neer,  State  Engineer  and  Highway 
Department,  $1200-$1440  per  year. 
May  24.  Apply  to  State  Civil  Service 
Commission,  Albany,  N.  Y.  File  ap¬ 
plications  before  May  24. 

New  York. — Bridge  designer.  Public 
Service  Commission,  First  District. 
$1501  to  $2100  per  year.  Apply  to 
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State  Civil  Service  Commission,  Albany, 
N.  Y.  File  applications  before  May  24. 


at  which  A.  A.  Oswald,  research  en¬ 
gineer,  Western  Electric  Co.,  New 
York,  spoke  on  “Wireless  Telephony 
and  Telegraphy  in  War.”  A  regular 
meeting  of  the  society  w'as  held  May  2, 
which  was  addressed  by  John  L.  Har¬ 
per,  chief  engineer,  Niagara  Falls 
Power  Co.,  who  spoke  on  “The  Past 
and  Prospective  Power  Development  at 
Niagara  Falls  and  Hydraulic  Prob¬ 
lems  Connected  Therewith.” 


Calendar 


Annual  Meetings 


For  United  States  civil  service  ex¬ 
aminations  listed  below,  apply  to  United 
States  Civil  Service  Commission,  Wash¬ 
ington,  D.  C.,  or  to  any  local  office  of 
the  commission,  for  form  1312. 


AMERICAN  ASSOCIATION  OF  EN- 
OI.NKERS,  29  S.  LaSalle  St  .  Cbl- 
cago ;  May  12-13.  Chicago. 

.4.MKRirA.N'  INSTITl'TK  OF  ELEC¬ 
TRICAL  ENGINEERS.  29  W. 
39th  St.,  New  York;  May  16,  New 
York. 

NATIONAL  CONFERENCE  ON  CITY 
PLANNING;  19  Congress  St, 
Boston  ;  May  26-28,  Niagara  Falls 
and  ButTalo. 

AMERICAN  WATER-WORKS  ASSO¬ 
CIATION;  47  State  St..  Troy.  N. 
Y. ;  June  9-13,  Buffalo,  N.  Y. 

AMERICAN  SOCIETY  OF  MECHAN¬ 
ICAL  ENGINEERS.  29  W  39th 
St..  New  York;  June  16-19,  De¬ 
troit. 

AMERICAN  SOCIETY  OF  CIVIL  EN¬ 
GINEERS  ;  29  W.  39th  St..  New 
York ;  June  17-20,  St.  Paul-Min- 
neapolis. 

AMERICAN  SOCIETY  FOR  TESTING 
MATERIALS;  University  of  Penn¬ 
sylvania,  Philadelphia'  June  24- 
27,  Atlantic  City,  N.  J. 

AMERICAN  CONCRETE  INSTITUTE ; 
6  Beacon  St.,  Boston ;  June  27-28, 
Atlantic  City,  N.  J. 


Highway  bridge  engineer,  $1800  to 
$2100  per  year,  junior  highway  bridge 
engineer,  $1200  to  $1600  per  year.  Bu¬ 
reau  of  Public  Roads  and  Rural  Engi¬ 
neering,  May  21.  File  applications  in 
time  to  arrange  for  examination  at 
place  selected  by  applicant. 


The  Utah  Society  of  Engineers  held 
a  meeting  Apr.  23  devoted  to  a  discus¬ 
sion  of  the  engineering  phases  of  the 
production  of  sugar.  The  following 
papers  were  presented:  “Mechanical 
Operation  of  Factory,”  by  W.  Y.  Can¬ 
non,  assistant  consulting  engineer, 
Utah-Idaho  Sugar  Co.;  “Process  and 
Chemical  Control,”  by  B.  R.  Smoot,  as¬ 
sistant  general  superintendent,  Utah- 
Idaho  Sugar  Co.;  “Design  of  Factory” 
by  A.  P.  Cooper,  consulting  engineer; 
“Byproducts”  by  Mark  .Uustin,  general 
agriculturist,  Utah-Idaho  Sugar  Co. 


Engineer  in  forest  products,  $1860- 
$3000  per  year;  assistant  engineer  in 
forest  products,  $1200-$1800  per  year. 
Forest  Products  Laboratory,  Madison, 
Wis.,  May  27.  File  applications  before 
May  27. 


Chief  of  road  survey  party,  $1800  to 
$2100  per  year,  transitman  for  road 
surveys,  $1200  to  $1800  per  year,  high¬ 
way  draftsman,  $1200  to  $1800  per  year. 
Bureau  of  Public  Roads  and  Rural  En¬ 
gineering,  May  29.  File  applications 
before  May  29. 


Engineering  Organizations  to  En-  The  Engineers’  Club,  of  Columbus, 
gineering  Education”;  “Recognition  of  Ohio,  will  open  its  new  club  rooms  May 
Engineers  through  Proper  Compensa-  15.  A  reception  will  be  held  to  mark 
tion  and  Through  Self-Improvement  the  event.  The  new  officers  to  be  in- 
and  Service”;  “How  Far  Will  A.  A'.  E.  stalled  May  15  are:  President,  J.  J. 
Go  Into  Politics?”  To  “Employment  Morgan;  vice-presidents,  J.  E.  Payne 
Department,  New  Fields  and  Opportun-  and  J-  R-  Withrow;  secretary,  Arthur 
ities”  will  be  devoted  a  whole  session.  Richards,  and  treasurer,  T.  H.  Bran- 
Col.  Walter  Dill  Scott  will  speak  on  nan.  The  retiring  president  and  secre- 
“Fitting  the  Engineer  to  His  Job.”  tary  are,  respectively,  E.  G.  Brad¬ 
bury  and  Clyde  T.  Morris. 

The  Tidewater  Virginia  Technical 
Engineers  is  the  name  adopted  for  the 
new  society  organized  at  Norfolk,  Apr. 

23,  at  a  meeting  of  local  engineers.  The 
following  officers  were  elected:  Presi¬ 
dent,  Capt.  Whit.  P.  Tunstall;  vice- 
presidents,  W.  B.  Bates  and  John  F. 

Benson;  secretary,  R.  W.  Bonney;  as¬ 
sistant  secretary,  R.  Johnson  Neely, 
and  treasurer,  G.  Hubbard  Massey. 

The  new  organization  has  about  100 
members.  The  intention  is  announced 
of  becoming  a  chapter  of  the  American 
Association  of  Engineers. 


Senior  engineer  and  senior  archi¬ 
tect,  Interstate  Commerce  Commission, 
$1800-$2700  per  year,  June  10.  File 
application  before  June  10. 


Assistant  material  engineer.  Bureau 
of  Construction  and  Repair,  from  $4.48 
to  $6.40  and  upwards  per  diem.  No 
date  specified.  Applications  should  be 
filed  without  delay. 


The  Omaha  Chapter  of  the  Ameri¬ 
can  Association  of  Engineers  recently 
elected  the  following  officers:  Presi¬ 
dent,  W.  R.  McKeen,  president  of  the 
McKeen  Motor  Car  Co.;  vice-presidents, 
J  R.  Houghton  and  J.  A.  Bruce;  secre¬ 
tary,  E.  Trimble,  construction  equip¬ 
ment  contract  department.  Union 
Pacific  Co.;  and  treasurer,  W.  J.  F. 
Sackriede. 


Valuation  engineer,  $3600-$4800  per 
year,  and  assistant  valuation  engineer, 
$2500-$3600  per  year,  technical  staff, 
income-tax  unit.  Bureau  of  Internal 
Revenue,  Treasury  Department.  No 
date  specified. 


The  Municipal  Section  of  the  St. 
Loius  Chapter  of  the  American  Asso¬ 
ciation  of  Engineers  has  been  organized 
with  the  following  officers:  E.  Paf- 
frath,  chairman,  and  George  Grimm, 
Jr.,  secretary.  One  vice-chairman  will 
be  elected  from  each  of  the  five  city 
departments. 


Engineering  Societies 


The  Canadian  Military  and  Civil  En¬ 
gineers’  Association  has  been  formed 
by  officers  of  engineering  units  of  the 
Canadian  Expeditionary  Forces,  ac¬ 
cording  to  a  statement  made  by  Maj.  F. 
sociation  will  hold  its  annual  convention  J-  O’Leary,  late  brigade  major,  First 
in  Kansas  City,  Mo.,  June  23-26.  A  Canadian  Divisional  Engineers,  who 
feature  of  the  jonvention  will  be  recently  arrived  from  France.  The  ob- 
“round  table  talks,”  at  which  water-  ject  of  the  association  is  announced  to 
works  engineers  and  superintendents  be  to  protect  the  interests  of  its  mem- 
will  be  given  an  opportunity  to  speak  bers  regarding  pensions,  war-service 
briefly  on  various  problems  with  which  gratuities  and  civil  reestablishment,  as 
they  have  recently  been  confronted.  well  as  rendering  financial  assistance 

where  required.  The  officers,  elected 
The  American  Association  of  En-  France,  include  the  following:  Gen. 
^ineers  will  discuss  the  following  sub-  Sir  A.  C.  MacDonnell,  Col.  A.  McPhail, 
jects  at  the  annual  meeting  May  Lieut  Col.  J.  M.  Rolston,  and  Lieut 
12-13  in  Chicago:  “Relation  of  Other  ^®L  E.  Peppier. 

Societies  to  the  A.  A.  E.,  Local,  State 

and  National  Societies,  Engineering  The  Detroit  Engineering  Society  held 
t  ouncil.  Engineering  Institute  of  Can-  a  joint  meeting  May  1  with  the  De- 
^a  ;  “^lation  of  Engineers  to  Each  troit-Ann  Arbcr  Section  of  the  Ameri- 
Other  in  Employment”;  “Relation  of  can  Institute  of  Electrical  Engineers, 
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known  Part  in  Winning  the  War,” 
treating  of  the  secret  use  of  motion  pic¬ 
tures  during  the  war  for  instruction 
and  other  uses.  The  weekly  luncheon 
of  the  club.  May  6,  was  addressed  by 
Capt.  C.  J,  Clarke,  U.  S.  A.,  who  spoke 
on  “The  Relationship  of  the  Wounded 
Soldier  to  Business,”  and  the  meeting 
on  May  13  will  be  addressed  by  Maj. 

J.  A.  V'ogleson,  U.  S.  A.,  who  will  speak 
on  “Camp  Sanitation.” 

The  Dayton,  Ohio,  Chapter  of  the 
American  AsH«>ciation  of  Engineers 
recently  elected  the  following  officers: 
President,  E.  J.  Correll;  vice-president, 
G  Calvert;  secretary,  H.  Gellin;  finan¬ 
cial  secretary,  L.  Bom,  and  treasurer, 
L.  E.  Ettinger. 

The  Twin  City  Chapter  of  the  Ameri¬ 
can  .Association  of  Engineers  elected 
the  following  officers  at  the  recent 
annual  meeting:  President,  Frederick 

K.  Bennett;  vice-presidents,  W.  B. 
Irwin  and  A.  V.  Duncanson;  secretary, 
R.  C.  Smith;  treasurer,  E.  M.  Bolmgren. 

The  Rochester,  N.  Y.,  Engineering  So¬ 
ciety  held  a  meeting  May  7  which  was 
addressed  by  Maj.  John  F.  Coneybear, 
Ordnance  Department,  U.  S.  A.,  who 
spoke  on  “Machine  Guns.”  A  meeting 
will  be  held  May  9  at  which  Charles  C. 
Zoller  will  be  the  speaker. 


Personal  Notes 


Walter  A.  Fischer,  formerly 
designing  and  constructing  engineer  on 
water-works  and  hydro-electric  plants 
in  California  and  New  Mexico,  and 
more  recently  hydraulic  engineer,  Con¬ 
struction  Division,  U.  S.  A.,  has  been 
appointed  advisory  engineer  for  water 
supply.  Construction  Division  of  the 
.Army,  succeeding  Lieut.  Col.  Dabney 
H.  Maury. 

Capt.  Louis  D.  Koop,  211th 
Engineers,  U.  S.  A.,  who  recently  re- 
c*eived  his  discharge  from  the  service, 
has  been  appointed  chief  engineer,  Mark 
C.  Tredennick  Co.,  builders.  New  York 
City.  Captain  Koop  also  served  with 
the  102d  Engineers  and  was  construct¬ 
ing  quartermaster  at  Camp  Wadsworth, 
South  Carolina. 

Henry  C.  Meyer.  J  r.,  Wiluam 
E.  S.  Strong,  and  Bassett  Jones  have 
l»ecome  associated  under  the  firm  name 
of  Meyer,  Strong  &  Jones,  Inc.,  con¬ 
sulting  engini'ers,  with  offices  at  101 
Park  .Ave.,  New  York  City,  and  will 
specialize  in  power  plants,  and  mechani¬ 
cal  and  electrical  equipment  of  build¬ 
ings  and  industrial  establishments. 

Rodman  M.  Brown,  chief  en¬ 
gineer,  city  building  department  of 
Omaha,  has  resigned  to  become  general 
manager,  Stiles  Construction  Co.,  now 


engaged  in  the  erection  of  the  Western 
Motor  Car  Co.'s  new  building.  It  is 
announced  that  the  Stiles  company 
will  open  a  permanent  office  in  Omaha. 

W.  R.  Armstrong,  engineer 
maintenance  of  way,  Union  Pacific 
System  and  St.  Joseph  &  Grand  Island 
Ry.,  has  been  appointed  assistant  chief 
engineer,  with  jurisdiction  as  well  in 
the  Oregon  Short  Line,  Los  Angeles  & 
Salt  Lake  R.R.  His  headquarters  are 
in  Salt  Lake  City.  Mr.  Armstrong  was 
born  in  1869  and  was  graduated  from 
Kansas  State  University  in  1890.  His 
first  railroad  experience  was  with  the 
Kansas  City,  Pittsburgh  &  Gulf  R.R. 
(now  the  Kansas  City  Southern  Ry.) 
in  location  work,  and  he  afterward  be¬ 
came  division  engineer.  After  nearly 
14  years'  experience  in  engineering  and 
operating  departments  on  various  rail¬ 
roads,  Mr.  Armstrong  went  to  the  Ore¬ 
gon  Short  Line  in  1905.  He  was  em¬ 
ployed  on  special  engineering  work  dur¬ 
ing  his  first  year  with  that  company, 
and  later  had  chargre  of  construction  of 
the  Yellowstone  Park  branch  and  of 
the  line  from  Huntington  to  Homestead, 
Ore,  He  later  became  superintendent 
of  the  mountain  division  and  was  ap¬ 
pointed  chief  engineer  and  general  man¬ 
ager  in  1913.  In  1916  he  was  appointed 
engineer  maintenance  of  way.  Union 
Pacific  System. 

Karl  R.  Kennison  has  been 
transferred  from  the  middle  Atlantic 
district.  United  States  Shipping  Board, 
Emergency  Fleet  Corporation,  at  Bal¬ 
timore,  to  the  Southern  district,  where 
he  has  been  appointed  assistant  dis¬ 
trict  plant  engineer,  with  headquarters 
in  New  Orleans. 

Maj.  H.  j.  Burt,  Construction 
Division,  U.  S.  A.,  w'ho  for  the  past 
18  months  has  been  expediting  officer, 
engineering  branch  of  the  Construction 
Division,  has  received  his  discharge 
from  the  service  and  has  resumed  his 
association  with  Holabird  &  Roche, 
Chicago,  as  manager. 

Maj.  Allan  M.  Jackson, 
Canadian  Engineers,  who  has  just  re¬ 
turned  from  two  years'  service  over¬ 
seas,  has  been  appointed  chief  engrineer 
and  superintendent  of  construction  for 
the  Brant  County,  Ontario,  highway 
system. 

Fred  R.  White,  head  of  the 
road  department,  Iowa  State  Highway 
Commission,  since  1915,  has  been  ap¬ 
pointed  chief  engineer  of  the  State 
Highway  Commission,  succeeding  T.  H. 
MacDonald,  whose  appointment  as  en¬ 
grineer  of  the  Federal-aid  road  act  vras 
noted  in  Engineering  News-Record  of 
Apr.  3,  1919,  p.  689.  He  was  born  in 
1884  and  was  graduated  from  Iowa 
State  College  in  the  civil-engrineering 
course  in  1907.  His  first  engineering 
work  was  with  the  Florida  East  Coast 
R.R.,  on  the  construction  of  the  Long 
Key  viaduct.  He  entered  the  service  of 
the  Iowa  State  Highway  Commission  in 
1908,  two  years  later  becoming  associ- 
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ated  with  the  Morgran  Engineering  Co 
In  1911  he  returned  to  Iowa  an.l  en¬ 
gaged  in  bridge-construction  work  for 
Cerro  Gordo  County,  afterward  enter¬ 
ing  the  service  of  the  State  Highwav 
Commission  as  field  engineer. 

Charles  F.  Wilson,  for  sev¬ 
eral  years  deputy  city  engineer,  Yaki¬ 
ma,  Wash,,  has  been  appointed  city 
engineer,  succeeding  N.  A.  Giimaii, 
whose  resignation  was  noted  in  Enyi- 
ntering  News-Record  of  Apr.  10,  1919, 
p.  747.  C,  de  Vere  Fairchild  has  been 
appointed  deputy  city  engineer. 

William  H.  Adams  and  Rob¬ 
ert  J.  Cummins  have  dissolved  the 
partnership  of  Adams  &  Cummi.ns. 
consulting  engineers,  Detroit  and  Hous¬ 
ton,  Tex.  The  Northern  business  of 
the  firm,  with  headquarters  in  Detroit, 
will  be  continued  by  Mr.  Adams,  and 
the  Southern  business,  with  headquar¬ 
ters  in  Houston,  by  Mr.  Cummins. 

Clement  A.  Hardy,  who  for 
some  years  has  been  in  the  sales  de¬ 
partment  of  the  Whiting  Foundry- 
Equipment  Co.,  Harvey,  Ill.,  has  en¬ 
gaged  in  private  practice  as  a  consult¬ 
ing  engineer,  specializing  in  industrial- 
plant  layouts,  with  offices  in  Chicago. 

R.  B.  Robinson,  engineer  main¬ 
tenance  of  way,  Oregon  Short  Line, 
with  headquarters  at  Pocatello,  Idaho, 
has  been  appointed  engineer  mainte¬ 
nance  of  way.  Union  Pacific  System 
and  the  St.  Joseph  &  Grand  Island  Ry., 
succeeding  W.  R.  Armstrong,  appointed 
assistant  chief  engineer,  as  noted  else¬ 
where. 

Capt.  Harry  P.  Letton,  En¬ 
gineers,  U.  S.  A.,  who  was  recently  dis¬ 
charged  from  the  service  after  14 
months  with  the  Expeditionary  Forces, 
largely  in  the  water-supply  service,  has 
become  associated  in  partnership  with 
Grant  &  Fulton,  engineers,  Lincoln, 
Neb.,  under  the  firm  name  of  Grant. 
Fulton  &  Letton. 

E.  V.  W I L  L  a  B  D,  acting  state  drain¬ 
age  engineer  of  Minnesota,  has  been 
appointed  commissioner  of  drainage  and 
waters  under  the  new  drainage  laws 
abolishing  the  state  drainage  commis¬ 
sion  and  creating  the  position  of  com¬ 
missioner. 

Edmund  P.  Burke,  who  during 
the  war  was  cost  engineer.  Engineering 
Division,  United  States  Housing  Cor¬ 
poration,  has  opened  offices  in  the 
Kresge  Building,  Detroit,  to  engage  in 
general  engineering  practice. 

William  J.  Norton,  of  Nor¬ 
ton,  Bird  &  Whitman,  has  completed 
his  work  as  general  superintendent  of 
the  Aberdeen  Proving  Grond  contract  of 
the  Maryland  Dredging  &  Contracting 
Co.,  and  has  opened  offices  in  New  York 
City,  in  addition  to  those  in  Chicago. 
Baltimore  and  Boston.  He  will  resume 
his  consulting  work  on  utility  rate  reg 
ulation  problems.  In  association  with 
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thi  WithinKton-Roberts-Wriuhts  Co., 
Cleveland,  industrial  architects  and  en¬ 
gineers,  he  will  engage  in  general  in¬ 
dustrial  engineering. 

I, .  W.  H  E  L  M  R  E  I  c  H,  assistant  en- 
jrineer,  .Missouri  Public  Utilities  Com¬ 
mission,  has  been  appointed  engineer  of 
the  recently  organized  Arkansas  Cor¬ 
poration  Commission,  which  will  have 
under  its  jurisdiction  the  general  su¬ 
pervision  of  public  utilities  operating 
within  the  state. 

Sydney  W.  Taylor,  Jr.,  civil 
engineer,  San  Francisco,  who  during 
the  war  served  as  secretary  of  the 
Capital  Issues  Committees  for  the  12th 
Federal  District,  has  resumed  his  prac¬ 
tice,  having  opened  an  office  in  San 
Francisco. 

Harry  C.  Coons,  assistant  engi¬ 
neer,  Eastern  Washtenaw  Good  Roads 
District,  Michigan,  has  resigned  to  be¬ 
come  district  engineer,  Michigan  State 
Highway  Department,  with  headquar¬ 
ters  at  Farmington. 

Lieut.  Col.  Dewitt  P.  0^ 
SON,  Engineers,  U.  S.  A.,  who  since  his 
return  from  France  has  been  engaged 
as  military  instructor,  Iowa  State  Agri¬ 
cultural  College,  has  been  appointed 
state  highway  engineer  of  Idaho,  suc¬ 
ceeding  H.  C.  Allen,  resigned. 

Capt.  C.  T.  Bissell,  Construc¬ 
tion  Division,  U.  S.  A.,  has  received  his 
discharge  from  the  service  and  has  re¬ 
turned  to  his  former  position  as  engi¬ 
neer,  National  Board  of  Fire  Under¬ 
writers,  with  office  in  New  York  City. 

J.  J.  C  0  A  N  and  Edward  M.  Fuller 
have  become  associated  under  the  firm 
name  of  COAN  &  Fuller,  engineers  and 
contractors.  Salt  Lake  City,  Utah.  Mr. 
Fuller  recently  resigned  as  construc¬ 
tion  engineer  of  the  Utah  Fuel  Com¬ 
pany. 

Victor  Mayper,  who  recently 
has  been  engaged  in  Government  work 
in  Cuba  and  Panama,  has  returned  and 
has  opened  offices  for  the  practice  of 
engineering  at  16  E.  40th  St.,  New 
York  City. 

Maj.  Myron  S.  Falk,  formerly 
chief.  Raw  Materials  Branch,  Explo¬ 
sives,  Chemicals  and  Loading  Division, 
has  been  promoted  to  the  grade  of  lieu¬ 
tenant  colonel,  assigned  to  the  Nitrate 
Division,  Ordnance  Department. 

H.  A.  Sewell,  Hans  Straslsund 
and  C.  W.  STRAIGHT  have  organized  the 
Interstate  Engineering  A  Construction 
Co.  with  headquarters  at  Newport, 
Wash.,  and  will  engage  in  engineering 
construction. 

Francis  E.  Daniels,  Sani¬ 
tary  Corps,  U.  S.  A.,  who  acted  as 
camp  sanitary  engineer.  Camp  Lee, 
Virginia,  has  received  his  discharge 
from  the  service -and  returned  to  the 


engineering  division  of  the  Pennsyl¬ 
vania  State  Department  of  Health, 
with  office  at  Harrisburg. 

Harland  Bartholomew, 
consulting  engineer,  St.  Louis,  has  been 
formally  retained  as  consulting  engi¬ 
neer  for  the  City  Planning  Commission 
of  Omaha. 

Capt.  Maurice  R.  Scharff, 
Engineers,  U.  S.  A.,  who  recently  re¬ 
ceived  his  discharge  from  the  service, 
has  returned  to  his  former  work  as 
principal  assistant  engineer,  Morris 
Knowles,  Inc.,  engineers,  Pittsburgh. 

David  A.  McCloskey,  for¬ 
merly  assistant  engineer  to  the  State 
Engineer,  District  No.  6,  Pennsylvania 
Department  of  Highways,  has  been  ap¬ 
pointed  engineer  of  Blair  County. 

R.  T.  Smith,  formerly  of  Temple, 
Tex.,  has  been  appointed  city  engineer 
and  superintendent  of  water-works  at 
Waxahatchie,  Tex. 

J.  L  E  E  P  L  u  M  M  E  R,  J  R.,  and  Lewis 
R.  Owen  have  become  associated  under 
the  firm  name  of  Owen  &  Plummer, 
civil  engineers,  Johnstown,  Penn. 

D.  L.  McLean,  district  engineer 
at  Shoal  Lake  for  the  Greater  Winni¬ 
peg  Water  District,  has  been  appointed 
office  engineer,  Manitoba  Drainage  Com¬ 
mission. 

C.  B.  McCullough,  professor 
of  civil  engineering,  Oregon  Agricul¬ 
tural  College,  Corvallis,  has  been  ap¬ 
pointed  state  highway  bridge  engineer. 

E.  G.  Atkinson  has  been  ap¬ 
pointed  assistant  city  engineer  of 
Schenectady,  N.  Y. 

Arthur  Frank,  previously  con¬ 
nected  with  the  engineering  department 
of  the  Excelsior  Machine  Co.,  St.  Louis, 
has  joined  the  engineering  staff  of  the 
P.  E.  Gray  Construction  Co.,  Tulsa, 
Okla. 

R.  H.  P  E  N  N  0  R  T  z,  assistant  engi¬ 
neer,  Kansas  Highway  Commission, 
has  resigned  to  become  Oklahoma  repre¬ 
sentative  for  the  Barrett  Co.,  New  York 
City. 

Vincent  G.  Shinkle  has  be¬ 
come  a  member  of  the  firm,  F.  W. 
Freeborn  Engineering  Co.,  Tulsa, 
Okla.,  specialists  in  valuation  of  oil 
and  gas  properties. 

J.  E.  J  E  L  L I C  k,  senior  resident  en¬ 
gineer,  Los  Angeles  County,  California, 
Road  Department,  has  been  appointed 
division  engineer,  Wyoming  State  High¬ 
way  Commission. 

R.  W.  S  P  o  P  F  o  R  D,  who  was  placed 
on  the  retired  list  of  the  Navy  after 
the  armistice,  has  returned  to  the  J.  G. 
White  Management  Corporation,  New 


York  City,  and  has  been  appointed  gen¬ 
eral  manager  of  the  Manila  Electric 
Railway  &  Light  Co.,  Manila,  P.  I.,  for 
which  the  White  corporation  acts  as 
operating  manager. 

Henry  S.  Evans,  formerly  of 
the  firm  of  Evans  &  Evans,  engineers, 
Altoona,  Penn.,  has  been  appointed  gen¬ 
eral  manager  of  the  Engineering  Serv¬ 
ice  Co.,  Inc.,  Johnstown,  Penn. 

R.  O.  R  E  N  s  H  A  w,  Huntington,  W. 
Va.,  has  been  appointed  county  engi¬ 
neer  of  Ritchie  County. 

John  C.  Bagley,  state  fire  pre¬ 
vention  engineer  of  Indiana,  has  re¬ 
signed  to  become  sales  manager  of  the 
Obenchain-Boyer  Co.,  Logansport,  Ind. 

E.  J.  Um  STEAD,  formerly  chief 
draftsman,  mechanical  division.  Bureau 
of  Water  Supply,  Pittsburgh,  has  been 
promoted  to  division  engineer. 

E.  Drinkwater,  consulting  en¬ 
gineer,  Montreal,  Can.,  has  removed 
his  Montreal  South  office  to  Rooms  212- 
13,  180  St.  James  St.,  Montreal. 

Edward  J.  Smith,  hydraulic 
engineer.  New  York  City,  has  estab¬ 
lished  offices  in  El  Paso,  Tex.,  located 
in  Rooms  812-13,  Mills  Building. 


Obituary 


Hermann  Schussler,  for 
nearly  50  years  engineer  for  the  Spring 
Valley  Water  Co.,  of  San  Francisco, 
died  in  that  city  Apr.  27,  at  the  age 
of  76.  He  entered  the  company’s  serv¬ 
ice  in  1866  and  remained  in  its  employ 
as  chief  engineer  until  1909.  During 
this  period  he  designed  and  constructed 
the  company’s  entire  system,  including 
a  large,  concrete,  subterranean  filter- 
gallery  system  in  Alameda  County, 
Crystal  Springs,  San  Andraas  and 
Pilarcitos  dams  (San  Mateo  County), 
the  conduit  system  conveying  the  water 
to  San  Francisco,  and  the  distributing 
system  in  San  Francisco.  In  1909  he 
resigned  as  chief  engineer  to  devote 
more  time  to  his  private  practice.  In 
his  private  practice  as  civil  and  hydrau¬ 
lic  engineer  he  was  identified  with  a 
number  of  works  in  California,  Oregron, 
Nevada  and  Hawaii,  and  in  a  consult¬ 
ing  capacity  made  numerous  investiga¬ 
tions,  report  and  plans  on  development 
work  in  California.  Mr.  Schussler  was 
consulting  engineer  for  the  California^ 
Oreg^in  Power  Co.  at  the  time  when  the 
Copco  dam  was  built 

Maj.  John  William  Mark, 
302nd  Engineers,  U.  S.  A.,  who  since 
his  return  from  France  had  been  at¬ 
tached  to  the  Engrineer  Officers’  Train¬ 
ing  School  at  Camp  A.  A.  Humphreys, 
Virginia,  died  in  New  York  City  May  2. 
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Self-Propeiled  Crane  for  Charging 
Concrete  Mixer 

A  self-propelled  crane  for  transfer¬ 
ring  “batch”  hoppers  from  industrial 
railway  cars  to  the  charging  hoppers  of 
concrete  mixers  is  being  manufactured 
by  the  John  F.  Byers  Machine  Co.,  of 
Ravenna,  Ohio.  A  similar  device  is 


used  with  steam  power  and  a  longer 
boom  with  clam  attachment,  for  un¬ 
loading  and  transferring  aggregates 
from  cars  to  the  bins  at  the  siding. 

The  layout  for  using  the  crane  in  con¬ 
nection  with  a  concrete  mixer  is  shown 
in  the  accompanying  illustration.  The 
crane  carriage  is  of  such  width  that 
it  can  operate  upon  a  14-ft.  roadbed 
with  a  line  of  industrial  track  on  each 
side.  The  crane  is  equipped  with  two 
friction  drums,  a  forward  and  reverse 
propelling  mechanism,  a  boom  swinger 
and  a  bull  wheel.  The  power  is  supplied 
by  a  10-hp.  gasoline  engine.  The 
capacity  of  the  crane  is  two  tons  at 
a  10-fL  radius.  While  this  machine 
may  be  used  with  the  ordinary  hoist- 
hopper  mixer,  the  drawing  shows  a 
combination  which,  it  is  asserted,  saves 
25%  on  first  cost  of  mixer  and  about 
10  sec.  on  each  batch,  by  dumping  di¬ 
rectly  into  the  mixer  drum. 

Wide  wheels  are  used  so  that  the 
apparatus  can  move  easily  over  the  sub¬ 
grade.  It  is  said  that  this  device  will 
overcome  many  of  the  difficulties  which 
have  attended  feeding  concrete  mixers 
from  industrial  railways  by  a  derrick 
attached  to  the  mixer. 


Purify  Water  in  Large  Swimming 
Pool  by  Ozonization 
Purification  of  the  w’ater  in  w’hat  is 
said  to  be  the  largest  swimming  pool  in 
the  world,  in  New  Krug  Park,  Omaha, 
Neb.,  will  be  accomplished  by  what  is 
known  a.'«  ozonization  by  the  Ozone  Co. 
of  America,  according  to  reports  of  the 
contract.  The  pool  has  a  water  sur¬ 
face  area  of  more  than  an  acre  and 
holds  1,000,000  gallons  of  water. 


Trade  Organizations  Begin  Work 
on  National  Association  Building 

During  the  present  week,  work  was 
started  upon  a  building  which  it  is 
planned  to  make  the  national  home 
for  all  trade  associations  now  located, 
or  which  will  locate  in  the  future,  in 
New  York  City.  Among  the  advan¬ 


tages  which  are  expected  from  this 
plan  are:  Closer  cooperation  between 
allied  industries;  greater  convenience 
for  business  men  desiring  to  see  several 
associations;  special  advantages  for 
cooperative  meeting  rooms,  and  added 
prestige  d..e  to  having  a  high-grade 
building  devoted  to  the  interests  of 
business  men,  in  the  heart  of  the  hotel, 
railroad  and  subway  terminal  districts 
of  New  York. 

The  building  will  be  near  the  comer 
of  Fifth  Ave.  and  43d  St.,  extending 
through  the  block  to  44th  St.  It  will 
be  20  stories  high,  having  about  275,- 
000  sq.ft,  of  floor  space,  and  will  be 
terraced  above  the  i2th  floor  to  con¬ 
form  to  the  New  York  zoning  law  for 
conservation  of  light.  An  arcade  with 
display  rooms  will  extend  through  from 
43d  St.  to  44th  St.  It  is  the  first  large 
business  building  enterprise  started  in 
New  York  since  the  armistice  was 
signed.  The  contract  was  let  to  Fred 
T.  Ley  &  Company. 

The  name  of  the  structure  will  be  the 
National  Association  Building.  It  will 
be  ready  for  occupancy  the  latter  part 
of  next  January.  Further  information 
may  be  obtained  by  addressing  Willard 
C.  Brinton,  consulting  engineer,  17  W. 
44th  St.,  New  York  City. 


Railroad  Administration  Pur¬ 
chases  2,000,000  Ties 

Through  L.  S.  Carroll,  chairman  of 
the  purchasing  department  of  the 
United  States  Railroad  Administration, 
the  Pacific  Coast  fir  lumbermen  have 
received  an  order  for  2,000,000  rail¬ 
road  ties,  aggregating  75,000,000  ft. 
b.m.  Of  these  500,000  ft.  will  be  ordered 


from  the  Oregon  mills,  while  the  re¬ 
mainder  will  be  purchased  in  Wash¬ 
ington.  The  ties  will  be  No.  1  com¬ 
mon  lumber,  running  about  40  ft.  to 
the  tie.  The  purchase  price  was  f20 
to  $21  per  1000  ft.  b.m.  The  specifica¬ 
tions  require  heartwood.  The  ties  are 
to  be  used  on  the  New  York  Central, 
the  Baltimore  &  Ohio,  the  Pennsylvania 
and  other  Eastern  railroads. 


Business  Notes 


The  Chicago  Bridge  and  Iron  Co.. 
Chicago,  Ill.,  has  moved  its  general 
sales  office  from  the  Chicago  works  to 
the  15th  floor  of  the  Old  Colony  Bldg., 
which  quarters  it  occupied  before  the 
war. 

The  Philadelphia  Vitrified  Brick  Co., 
Philadelphia,  Penn.,  has  been  licensed 
to  manufacture  wire-cut  lug  paving 
brick  by  the  Dunn  Wire-Cut  Lug 
Brick  Co.  of  Conneaut,  0.,  becoming 
the  75th  licensee  of  that  company. 
The  Eastern  works  of  the  company  are 
at  Saxton,  Penn. 

The  Dean  Bros.  Steam  Pump  Works 
of  Indianapolis,  Ind.,  has  opened  a 
sales  office  at  141  Broadway,  New  York 
City.  H.  Meacham  has  been  appointed 
district  sales  manager. 

The  Reichert  Mfg.  Co.,  of  Milwau¬ 
kee,  Wis.,  has  changed  its  corporate 
name  to  the  Metal  Forms  Corporation. 
The  product  will  be  the  same  as  that 
manufactured  heretofore,  the  new  trade 
name  being  “Metaforms.” 

The  Nichols-Moore  Co.,  with  offices 
at  11705  Detroit  Ave.,  Cleveland,  Ohio, 
has  been  organized  to  carry  on  a  gen¬ 
eral  advertising  business.  The  organ¬ 
izers  are  Druses  H.  Nichols,  formerly 
managing  director  of  the  Allied  Pub¬ 
licity  Bureau,  and  John  C.  Moore,  for¬ 
merly  assistant  director  of  the  same 
organization. 


Trade  Pubucations 


The  Republic  Creosoting  Co.,  of 
Indianapolis,  Ind.,  has  issued  a  new 
catalog  which  gives  scientific  and 
practical  information  pertaining  to 
creosote  w'ood-block  flooring,  and  its 
advantages  in  shop  practice. 

“How  Business  With  Foreign  Coun¬ 
tries  Is  Financed”  is  the  title  of  a 
pamphlet  issued  by  the  Guaranty 
Trust  Co.  of  New  York.  It  is  pub¬ 
lished  for  the  benefit  of  exporters  and 
importers  and  others  having  business 
or  financial  relations  with  foreign 
countries.  It  contains  28  reproduc¬ 
tions  of  specimen  forms  of  drafts, 
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letters  of  credit,  bills  of  ladinp,  in¬ 
voices  and  other  documents  generally 
useii  in  connection  with  the  financing 
of  exports  and  imports,  together  with 
explanatory  notes.  It  will  be  sent  on 
request. 

“Coaling  Ships  Mechanically”  is  the 
title  of  a  handsomely  illustrated  8J  x 
ll-in.  booklet  just  issued  by  the  Miche- 
ner  Storage  Co.,  17  Battery  Place,  New 
York  City.  The  illustrations  depict 
inside  and  outside  apparatus  for  coal- 
in>r  large  ocean  liners. 

The  Taylor  Instrument  Co.  of 
Rochester,  N.  Y.,  has  just  issued  a 
general  industrial  catalog  of  Tycos  in¬ 
struments,  containing  422  pages.  The 
catalog  contains  useful  information  in 
regard  to  temperature-indicating,  re¬ 
cording  and  control  apparatus. 


The  Portable  Machinery  Co.,  of 
Passaic,  N.  J.,  has  issued  a  folder  on 
the  subject,  “Over  1000  Scoop  Con¬ 
veyors.”  The  folder  is  illustrated  and 
describes  the  loaders. 

The  American  Lava  Company,  of 
Chattanooga,  Tenn.,  has  issued  a  16- 
page  pamphlet  on  the  subject,  “Lava 
for  Mechanical  and  Electrical  Pur¬ 
poses.”  The  booklet  describes  the  com¬ 
position  of  the  company’s  product, 
which  is  machined  from  mineral 
steatite. 

“Truscon  Standard  Buildings”  is  the 
title  of  a  booklet  issued  by  the  Truscon 
Steel  Co.,  Detroit,  Mich.  Descriptions 
and  illustrations  of  the  various  sizes 
of  standard  buildings  made  by  the  com¬ 
pany  are  given. 


Common  Labor  Becoming  Scarcer 

Only  Lively  Construction  Can  Prevent  Serious  Shortage  —  Labor 
Just  Sufficient  for  Moderate  Amount  of  Work  Now  Under  Way 


By  Alden 


Common  labor  is  not  plentiful.  Na¬ 
tionally,  the  situation  is  that  there  is 
just  about  enough  common  labor  to 
supply  the  present  moderate  demand. 
If  construction  were  normal  there 
would  be  a  serious  scarcity.  To  those 
who  look  beyond  the  moment,  the  situ¬ 
ation  is  worthy  of  serious  considera¬ 
tion. 

There  are  many  indications  that  con¬ 
struction  work  will  soon  get  under 
way  in  an  encouraging  volume.  Prices 
of  materials  are  high,  but  bids  on  con- 


PRK.SKNT  COST  OP  COMMON  LABOR 


Rate  per 
Eight  Hour 
Day 


Atlanta 

$2.44 

Atlanta 

2.40-2.68 

Baltimore 

3.20-3.60 

Baltimore 

3.68 

Boston 

3.60 

Boston 

3.60-4.00 

Mallas 

2.40 

Dallas 

2.50-2.80 

IVnvor 

3.50 

Petroll 

4.00 

Kan.sa;-  City 

4.60 

lios  .Viigeles 

3.50-4.00 

I»s  Anfteles' 

3.50-4.50 

L)3  Angeles 

3.50-4.00 

1a)3  Anfceles 

4.50 

I.S1S  ..Vnfteles 

4.00 

.New  Orleans 

2.40 

N'ew  York 

4.00 

I’iltsburgh 

3.60 

>'t.  t.nui8 

2.00-2.16 

St  Ix>uis 

2.16-2.40 

.St  liOUis 

2.80 

St  i’aul 

3.60 

.San  Francisco 

3.50-4.00 

Class  of 
Common  Labor 

City  pays 
Contractors  pay 
All 

Shipyard 

Concrete 

Common 

Building 

City  pays 

City  pays 

All 

Common 

Common 

Wheelbarrow 

Sewer 

Hod  Carriers 

Paving 

Common 

Concrete 

Common 

Concrete 

Brick 

Sewer 

Common 

Nonunion 


struction  projects  do  not  appear  to  be 
excessive.  In  numerous  instances  they 
are  less  than  the  engineer’s  estimate. 

On  Apr.  30,  proposals  were  received 
in  Albany,  N.  Y.,  on  19  highway  proj- 
ect.s.  In  every  instance  there  were  bids 
under  the  estimate.  In  most  cases,  all 
the  bids  were  lower  than  the  estimate. 

Conceive  of  prices  of  construction 
materials  falling  to  a  more  attractive 
level.  A  boom  would  probably  result. 
Much  labor  would  be  needed.  A  short¬ 
age  of  common  labor  would  ensue,  and 
wages  would  advance. 

The  price  of  common  labor  varies 


W.  Welch 

throughout  the  country — as  shown  by 
the  tabulation — and,  in  view  of  the  cost 
of  living,  is  nowhere  excessive.  Th? 
labor  problem  is  not  one  of  cost  but  of 
availability.  A  trip  to  the  Federal  Cus¬ 
tom  House  in  New  York  will  discover  a 
long  line  of  aliens  procuring  passports 
to  return  to  their  native  lands.  One 
financial  paper  estimates  that  soon  a 
million  will  have  left  New  York,  bear¬ 
ing  with  them  $1,000,000,000  in  money 
plus  $1,500,000,000  in  annual  productive 
effort. 

This  heavy  exodus  is  not  being  com¬ 
pensated  for  by  immigration,  which  is 
practically  at  a  standstill.  During  the 
war  there  came  to  this  country  not  more 
than  1,000,000  workers — only  25%  of 
the  normal  influx.  This  shortage,  added 
to  the  million  now  leaving,  creates 
a  total  shortage  of  4,000,000.  The 
longer  construction  work  is  put  off,  the 
more  serious  will  become  the  labor 
situation. 

North  to  South  to  West 

Boston  faces  the  likelihood  of  a  car¬ 
penters’  strike  this  month,  as  the  union 
agreement  lapsed  May  1,  when  the  car¬ 
penters  were  to  ask  $8  for  eight  hours’ 
work,  against  the  present  $6.40.  Con¬ 
crete  workers  receive  45c.  per  hour; 
concrete  laborers,  45, 47  and  60c.  Stone¬ 
cutters  and  quarrymen  are  on  strike. 

T.  M.  Barr,  Federal  director  for 
Maryland  of  the  United  States  Employ- 
nient  Service,  states  that  the  common- 
labor  market  in  Baltimore  is  satisfac¬ 
tory — a  steady  stream  of  applicants, 
with  employment  for  all.  Wages  aver¬ 
age  40  to  45c.  per  hour. 

In  Atlanta,  Ga.,  labor  is  not  over¬ 
abundant,  though  sufficient  for  present 
needs.  The  city  pays  $2.75  for  a  nine- 
hour  day;  contractors,  $3  to  $3.35  for 
10  hours. 

Dallas,  Tex.,  reports  just  enough 
labor  to  supply  present  demand.  The 


general  opinion  is,  in  view  of  the  $17,- 
000,000  worth  of  road  bonds  voted  in 
Texas,  that  when  work  gets  under  way 
common  labor  will  be  very  scarce. 

In  the  building  trades  in  Kansas 
City,  Mo.,  labor  conditions  are  fairly 
normal.  The  War  Labor  Board  has 
under  consideration  the  demand  of  the 
structural  iron  workers.  Plasterers  and 
carriers  are  striking  for  683c.  per  hour; 
but  work  is  not  delayed,  because  their 
places  are  being  filled  by  building  la¬ 
borers  at  57ic.  Labor  in  paving  work 
is  plentiful,  and  this  class  of  work  is 
booming. 

In  Detroit,  Mich.,  the  supply  of  com¬ 
mon  labor  just  meets  the  demand. 
Contractors  pay  $5  for  a  10-hour  day. 

Denver,  Colo.,  reports  excellent  con¬ 
ditions  in  the  labor  market.  There  is 
a  heavy  demand  for  farm  labor,  not 
only  in  Colorado,  but  in  Idaho  and 
South  Dakota  as  well,  with  offered 
wages  of  $50  to  $60  a  month,  with 
board  and  lodging.  Considerable  build¬ 
ing  is  under  way  in  Denver,  and  in  the 
building  trades  there  is  practically  no 
idle  labor.  Bricklayers  receive  $7  for 
an  eight-hour  day,  and  expect  to  de¬ 
mand  $8  this  spring.  Carpenters  and 
painters  are  paid  $6.40.  Contractors 
complain  of  a  shortage  of  common  labor, 
especially  for  grading,  teaming  and 
mining.  The  city  pays  $3.60  for  com¬ 
mon  labor.  Telluride,  near  Denver, 
calls  for  100  machine  men,  mine  men 
and  muckers.  The  railways  are  doing 
little  new  construction,  but  track  men 
are  in  demand.  Track  work  is  usually 
lively  at  this  season,  owing  to  the  win¬ 
ter  damage  in  the  mountain  districts. 
The  strike  of  the  Leadville  miners  has 
been  settled.  The  men  resisted  a  de¬ 
crease  from  $4.60  to  $3.L0,  compromis¬ 
ing  on  $4. 

Since  the  adjustments  reached  by  the 
employers  and  unions  in  San  Francisco, 
Seattle  and  San  Pedro,  unemployment 
on  the  coast  has  greatly  decreased.  The 
total  in  California  is  12,000  unemployed, 
of  whom  7300  are  laborers;  in  Wash¬ 
ington,  7000;  in  Oregon,  4000.  About 
half  these  men  are  unskilled  laborers. 
Work  in  the  country  districts  has  im¬ 
proved;  but  the  large  corporations,  in¬ 
cluding  the  public  utilities,  are  under¬ 
taking  no  important  projects. 

In  Los  Angeles  labor  is  usually  plen¬ 
tiful,  but  not  since  the  armistice  has 
it  been  scarcer.  The  Employment  Di¬ 
vision  of  the  United  States  Department 
of  Labor  reports  a  decrease  in  the  num¬ 
ber  of  unemployed  since  Mar.  15,  when 
9000  was  the  estimate.  The  absorption 
of  the  surplus  of  that  class  of  labor 
used  in  construction,  including  build¬ 
ing,  has  been  especially  rapid  in  the 
past  few  weeks.  Agn^icultural  activi¬ 
ties  have  also  claimed  many  men.  There 
have  been  urgent  calls,  recently,  for 
common  labor  on  several  highway  con¬ 
tracts  in  southern  California.  Mexi¬ 
cans  constitute  about  15%  of  the  supply. 
Before  the  war  they  received  $1.25  to 
$2.50;  the  present  rate  is  $3.50,  and 
some  are  demanding  $4,  the  prevailing 
rate  for  American  labor.  Plainly,  the 
market  is  tightening. 
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WATERWORKS 


Ber  Knf. 
Nawi-Rroord 


May  13  Hollandale,  Mist . Apr.  17 

May  13  Altart  Ljea.  Minn . May  H 

May  14  Gllboa,  N  Y . Apr.  17 

Adv.  Apr  10  to  24. 

May  16  Fairmont,  Minn . May  R 

May  27  Niiea,  Mich . May  1 

May  20  Tatnaqua,  i*a . Apr.  24 

Adv.  Apr  24. 

June  2  Mankato.  Minn.  ...  . May  1 

Adv.  May  1. 


May  13 
May  13 
May  14 
.May  14 
May  15 
.Mav  15 
May  Ifi 
.May  17 
May  19 


May  19 
.May  20 


.Mav  22 
.May  27 


Pontiac,  Mich . Apr.  24 

Adv  Apr  24. 

Newark.  N  J . Apr.  24 

Frederick.  Okla.  . May  R 

Humphrey,  Neb . May  1 

Oieveland,  O . May  1 

l.ilclitield.  Minn . May  R 

Milwaukee,  Win . May  R 

Heloit,  WiB . May  R 

Harlierton,  O . May  R 

Akron,  U . Apr.  24 

Adv.  Apr.  24. 

Freano,  Cal . May  R 

Krie,  Pa . Apr.  24 

Adv.  Apr.  24. 

Akron,  O . Apr.  24 

Adv.  Apr  24 

Mllwauki-e,  Wla . May  R 

Niiea,  Mich . May  1 


BRIDGES 


12  St  Croix,  Que . May  1 

12  BriRht,  Ont . May  1 

1.7  North  T«*mlskamlnf,  Que. .  May  1 

14  Itome.  N.  Y . May  8 

15  V’aldoBta,  Oa  . Apr.  24 

15  Marlon.  la . May  1 

Ifi  Thomaavllle.  Oa . Apr.  24 

Ifi  Wataeka,  Ill . May  8 

19  Cottonwood.  Aria . Apr.  24 


13  Kufralo,  Minn . May  8 

13  MadiHonville,  Ky . .May  8 

13  Toledo.  () . May  1 

13  Ileal  rice.  Neb . Apr.  24 

14  ArkanHaa  . Apr.  17 

Adv.  Apr.  17  and  24. 

14  AuBtin.  Minn . Apr.  24 

14  Nebraaka  City.  Neb . Apr.  24 

14  Humphrey.  Neb . Apr.  24 

14  .St.  CalharIneB,  Ont . .May  R 

14  Helena,  Mont . May  1 

14  lllinoifl  . May  1 

14  New  Jersey  . May  1 

16  Sioux  FallB.  S.  D . May  1 

15  Columbua.  Tex . May  I 

16  Duluth,  Minn . May  I 

16  RuBhviile,  Neb . Apr.  24 

16  HaatlnKB,  Minn . Apr  24 

16  Plymouth,  WIb . Apr  10 

16  Home.  Oa . May  R 

16  HrldRevIlle.  Pa . Apr.  24 

15  New  York  . May  1 

15  Lebanon.  Pa . .May  1 

Adv.  May  1. 

15  Terra  Haute.  Ind . May  1 

15  Cumberland.  Md . May  1 

Adv.  May  1. 

16  Toronto.  Ont . Apr.  24 

16  I.ai  Moure,  N.  D . May  1 

16  Newport.  Pa.  . May  R 

16  Rhode  iHland  . May  R 

Adv.  May  8. 

17  Lincoln.  Neb . May  R 

Adv.  May  8. 

17  Memlco,  Ont . May  8 

19  Merced.  Cal . Apr.  10 

19  Tulsa,  Okla . Apr  17 

Adv.  Apr.  17  and  24. 

19  Akron,  O . Apr.  24 

Adv.  Apr.  24. 

19  MlnneapollB,  Minn . May  1 

19  Plalnneld.  N.  J . May  8 

19  California  . May  R 

19  WaBhlnRton  . May  8 

19  Orafton,  W.  Va . May  8 

19  Hrampton.  Ont . May  R 

20  Windom,  Minn.  .'. . Apr.  24 

20  Rrockton,  Mans . May  R 

Adv.  May  8. 

20  Nutley,  N.  J . May  R 

20  Columbus.  O . May  R 

20  Albemarle,  N.  C . May  8 

21  Akron,  O . Apr.  24 

Adv.  Apr.  24. 

21  I’reaton,  Minn . May  8 

21  IlllnolB  . May  8 


19 

Jerome.  Arix . 

.  .May 

1 

May 

21 

EbenshurR.  Pa. 

19 

BowiinR  Green,  O.  .... 

.  .May 

I 

May 

22 

Benson.  Minn.  . . 

19 

MarvsviHe.  Wash . 

.  .May 

8 

May 

22 

('lav  Center.  Neb. 

19 

La  F'ayette,  Ua.  . 

. .  May 

K 

Adv.  May  8. 

20 

. .  May 

1 

May 

09 

PlllsburRh.  IPa. . 

27 

HarrlsDurR.  Ark . 

.  .May 

8 

May 

23 

Lawrence,  Kan 

Adv.  May  8. 

May 

26 

Pennsylvania  .  .  . 

f, 

Siralford,  (\)iin . 

. .  May 

8 

Adv.  May  8. 

6 

Monroe.  Ga  . 

. .  May 

8 

May 

27 

T’reston.  Minn.  .  . 

9 

MoniRomery,  Ala . 

.  .May 

8 

May 

27 

Henderson.  Minn. 

Adv.  May  8. 

May 

27 

Mahnomey.  Minn. 

May 

27 

HarrisburR,  Ark. 

STREETS  AND  ROADS 


May  9 
May  9 
.May  10 


May  12 
May  12 
May  12 
May  12 
May  12 
May  12 
May  12 
May  12 
.May  12 
May  12 
May  12 
May  12 
May  12 
.May  12 
.May  12 
.May  12 
May  IS 
May  IS 
Mav  13 

2r)0 


PatchoRUe,  N.  Y . Apr. 

Adv.  Apr.  24. 

Trenton.  N.  J . May 

KbenatmrR.  I’a . .May 

PlttBtleld.  MasH . May 

.\dv.  May  I. 

Elk  River.  Minn . Apr. 

David  City,  Neb . Apr. 

Wahoo.  Neh.  . Apr. 

SI.  Paul,  Neb . Apr. 

New  Jer8«‘y  . Apr. 

Salem.  N  J . Apr. 

flreat  Falla.  R.  C . May 

tlneonta.  N.  Y . May 

Charleston.  Wash . May 

Bremerton.  Wash . May 

Hutchinson.  Kan . May 

Seattle.  Wash . May 

Duluth.  Minn . May 

(lallitxen.  Pa . May 

ParlB,  Ont . May 

ChlcaRO,  Til . May 

North  Bend.  Ore . May 

Ma.ssachuaeltB  . May 

Boston.  Mass . May 


EXCAVATION  AND  DREDGING 


See  Kng. 

News- Record 


June  2  Beaufort,  N.  C.  ... 

Adv.  Apr.  24. 


INDUSTRIAL  WORKS 


May  10  ShelioyRan,  Wla  . Apr  "4 

May  IS  North  Wlttahlre,  P.  E.  I. ...Mav  x 

May  16  Toronto,  Ont . Apr  ’4 

May  15  BemIdJI.  Minn . Apr  17 

June  15  Montreal.  Que.  . .May  8 

May  21  (iuelph,  Ont . .Mav  x 

.May  24  Uruoklyn,  N.  Y . .May  x 


BUILDINGS 


May  10 
May  10 
May  12 
May  12 
May  12 


May  12 
May  12 
May  13 
May  1 6 
May  15 
May  15 
May  16 
•May  15 
May  16 
May  16 
May  15 
May  16 
May  Ifi 
May  16 


May  17 
May  17 
May  19 
May  20 


May  21 
May  21 
May  22 
.May  2fi 
June  1 
June  1 
June  1 
June  15 


Joplin,  Mo . Mav  X 

FerRUB  Falls.  Minn . .May  x 

Trail.  B.  C . .Mav  X 

ChainberRburR,  Pa . .May  X 

Ironton,  O . May  1 

Adv.  May  1. 

Flint  Mich . ..\j)t'  17 

Hawley,  Minn . Apr  24 

Faribault,  Minn . May  x 

Port  WashiiiRton,  Wls.  ...Apr  24 

Verona.  N.  J . Apr.  10 

Kearney.  Minn . Apr.  17 

Wlnnel)aRu.  Minn . Apr.  24 

Saull  Ste.  Marie,  Ont . May  1 

Farrell.  T’a . .May  1 

Montreal,  Que . .May  x 

Waterbury.  Conn .  May  x 

Franklin,  O . May  8 

Hound  laike,  Minn . .May  x 

tlrand  Rapids,  Mich . .May  1 

Adv.  May  1. 

Ouelph,  Ont . ; . .  .  May  X 

BirininRham,  Ala . May  X 

Charleaton,  S.  C . May  1 

Cathay,  N.  D . May  1 

Adv.  May  1. 

Cohoes,  N.  V . May  1 

laia  AnReles,  Cal . May  X 

S|>rinRfleld,  Mass . .May  X 

OalllpoliB,  O . May  1 

Montreal.  Que . Mav  X 

SI.  Cloud.  Minn . .May  S 

Rocheflier.  Minn . .May  X 

Anoka,  Minn . May  X 


FEDERAL  GOVERNMENT  WORK 


DredRinR  —  New  York, 

NY . Apr  10 

Adv.  Apr.  10  to  24. 

Uiiiiait.v 


Torpedo  StoraRe  BulidliiR 
— Spec.  37fi7  —  Newport. 


Adv.  May  8. 

May  27  St  T»uls.  Mo . May  8 

May  28  Klllmar.  Minn . May  8 

May  28  Nashville,  Tenn . May  1 

Adv.  May  1. 

May  29  MichlRan  . May  8 

May  30  Dallas.  Tex . Apr.  17 

.\dv.  Apr.  17  and  24. 

June  1  MichiRan  . May  8 

June  2  St.  Severe,  Que . Apr.  24 

June  2  Elkins.  W.  Va . May  8 

Adv.  May  8. 

Juno  3  Orittin.  Oa . May  8 

June  3  New  York.  N.  Y . May  8 

Adv.  May  8. 

June  10  Clarksville,  Pa.  .y . Apr,  3 


May  16 
.May  16 


May  16 
May  19 


May  19 
May  19 
May  19 
May  20 


May  14  ShelmyRan,  Wis . May  1 

May  14  Poplar  Bluff.  Mo . Apr.  3 

May  15  Mobile.  Ala . Apr.  10 

Adv.  Apr.  10  to  24. 

May  16  SheboyRan.  Wla . May  1 

May  16  Grant  ('tty.  Mo . May  1 

Adv.  May  1. 


May  21 
May  21 


— Spec.  37fi7  —  Newport. 

R.  I . Apr.  24 

.Storehouse  —  Spec.  3842  — 

('harleston,  S.  C . Apr.  24 

Conduit  System — Spec  3846 

— Pensacola,  Fla . Apr.  24 

BuildInRB  —  Spec.  3855  — 

ParlB  iBland.  S.  C . May  1 

Rip  Hai»— Baltimore.  Md.  ..Apr.  17 
Adv.  Apr.  10  to  24 
DredRinR  —  New  Bedford. 

Mass . Apr.  17 

Adv.  Apr.  10  to  24. 

OradlriR  —  WashinRlon. 

n.  C . May  X 

Iload  Work  —  Kaliapell. 

Mont . Mity  » 

Itoad  W'ork — Halley,  Idaho. May  X 
Dry  Dock — Spec.  3858 — 

Charleston.  S.  C . Apr.  24 

Elevators  and  shaft — Spec. 

3X51— Philadelphia.  Pa  May  1 
Crane — Spec.  3869 — Pen- 

sacola,  Fla.  . . May  1 

Cranes — Spec.  3670 — South 

Charleston  Va . ....May  X 

DredRinR  —  New  Liondon, 

Conn . May  1 

Adv.  May  1. 

Conduit,  WlrlnR  and  IJpht- 
tlnp  Fixtures — ElRin.  III. ..May  1 
Adv.  May  1. 

DredRinR — Duluth.  Minn.  -Apr  .4 
Aav.  Apr.  24.  . 

Derricks — F'lorence,  Ala.  ..A  pi 
Adv.  Apr.  24. 


s 


